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COMMAND/SERVICE MODULE SYSTEMS HANDBOOK

CSM 101

REV A

OCTOBER 27, 1967

PREFACE

Revision A to the CSM 101 Systems Handbook, prepared by the Flight
Control Division, NASA - Manned Spacecraft Center, Houston, Texas, with
technical support by North American Rockwell Corporation (NAR), reflects
spacecraft systems with major emphasis on material for use by Flight
Crew and Flight Controllers during mission operations. Caution should
be exercised in using these systems drawings for other purposes.

Comments concerning the contents of this document should be directed
to FC36/Hubert V. Gregan, NAR, Flight Operations Support, HU3-5805.

This Handbook is not to be reproduced without the written approval
of the Chief, Flight Control Division, NASA - Manned Spacecraft Center,
Houston, Texas.
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* FOREWORD

Revision A of the Command/Service Module Systems Handbook

(CSM 101), published by sections, was completed with the

issuance of Section 8 notes and Section 11 drawings on

June 11, 1968.

No further major revision to the handbook is contemplated.

Small revisions to individual drawings, tables, and notes,

of which this is the first, will be published as page

change notices (PCN's) as required.

The publication control and effective page sheet immediately

following this foreword will continue to be updated and pub­

lished with each peN to show the latest effectivity of each

drawing. Additionally, each drawing or figure .changed by a

PCN will be prominently labeled in large type on its outside

margin so that it can be readily identified.

1< 1



1.1
1.1.1
1.1.1.1

1.1.1.2

SECTION 1
STANDARDS

GENERAL DRAWING INFOm·1ATION
Cross-indexing
general drawing configuration
The X coordinate zones are marked alphabetically from the
right-hand edge of the sheet (including the 1/2 inch margin).
The Y coordinate zones are marked numerically from the
bottom right-hand and left-hand corners of the sheet.

------ X Coordinate ------

Y Coordinate

x XXX

'-- -7'/'----'1......_--'-r- Title Block

'"Drawing Locator Abbreviation
(Short Title) and Number

Component location code
The component location code is used to reference controls
(on the control-display figure) and components (on the
overview drawing) into the detail system drawings.

3 - Drawing Locator Number for the
given detail subsystem drawing

K - X Coordinate
4 - Y Coordinate

1.2.1
1.2.1.1

Technical Zone References
Zone reference

X Coordinate
.~AZl~

XX.X "--

1-1

Y Coordinate

When this number appears it
refers to another drawing.
When there is no number the
zone refers to another area
on the same drawing.

2<



Title ----.--XXXXXXXX
( Directory
Type)

1.2
1. 2.1

-
~

~

-

1. 2. 2

1.2.2.1

1.2.2.2

LINE LEGEND
RF Cable

Electrical Line,
Power and control

Electrical connected

Electrical crossover

1. 2. 4

1.2.4.1

1.2.4.2

1.2.4.3

1.2.4.4

Component Enclosures

Main enclosure
1/16-inch solid
black line

Sub enclosure
1/32-inch solid
black line

Comnonent enclosure
with crew (manual
control)
1/16-inch dashed
black line---------
Module interface and
systems assembly
1/8-inch dashed
black line

1. 2. 3 Directional Flow
Arrows

1. 2. 5

• ~
1.2.6

ISM•
Mechanical Linkage

--------
Timing Pulses

1-2
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To Power
Load ....~1------0 X Zx Identification

Identification
xZX r;\....~..-------- From Power'\.:..J Source

1.2.1.3 Power inter-drawings
(Drawing to drawing)

To Power "~"--------07
Load

;*7. Identification
XL!
X .X----';" Ref drawing no.

Identification

Ref drawing no.

X/X _ 0l-o~.------- From Power'L...:. Source
-X.X

.~

1-3
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1.3
1.3.1
1.3.1.1

PIPE LEGENr
General
Plumbing connected 1.3.2.3 Hitrogen

L 1.3.2.4

N

Helium

N

Secondary Coolant

Primary Coolant

xx

zzz,
1.3.2.6

1.3.2.7 Fuel

1.3.1.2 Plumbing crossover 1.3.2.8 Hydrogen

• - - -
1.3.2.9 Steam

S S S S S

1.3.2.10 Suit Loop

1-4



1.4
1. 4.1

TELEMETRY SYMBOLS
Measurements Telemetered

Meters should be placed
close to their associated
TM bubble wherever possible.

Measurement Number: Should include
the letter associating it with the
transducer type. Alternate system
measurement numbers and PQ~ codes
may appear near the TM bubble.

From
Drive Source

XXXX -Meter Number
PNL X-Panel Number

S~ Signal Conditioner: To be located
14------ on the input line next to TM bubble,

positioned at 0°, 90°, 180 0 and 270 0

around bubble.

~--~~-- Measurement Name

~----~--Measurement Range
~------~::::~---ChannelCode

Onboard Meters1. 4. 2

1.4.3
1.4.3.1

Sensors
Single source

(Power)~__~~

Double source

Output Example: Letter indicates
the type:

P - Pressure
T - Temperature
Q - Quantity
W - Wetness
R - Rate

(Power)
Outputs

1. 4.4
1.4.4.1

Ground Commands (Contents Optional by Vehicle)
RTC's

For Set
For Reset

Command NUmber

1-- 5 6<
'''.' -'



1.)
I . ' .. .l

ELECTRICAL SYMBOLS
Switches
All switches will be shown in the deenergized position
(if possible). When a switch has more 1}nn one sct of
contacts, only one set needs to have switch contact
nomenclature.

L.5.l.l Switch nomenclature
Major Title: The title given to a group of switches on

the panel.
Minor Title: The title given to a sub-group of switches

NOTE: If more than one switch has identical major and
minor titles, they may be stacked without repeating
these titles.

,-- x~X~X~X~X~X~X~X:.......:==~--Ma,i or Title

/ XXXXXXXX --_'\~\-Minor 'I'i tle

I
I

• I

-------------,
-....----~ XXXXXXXXSwitch Name

(As shown on
control-display)

Switch Pnsition
NomencJ:Jture
(As shown on
control-display)

Switcll Position
NomerJ<:lature
(As shown on
control-display)

Switch Name

-- ---~o I ~. I

I • IXXX ....-------,.-

I: e XXX· t
I I
I XXX · +.

Panel Number ---II..... MDC X XXSXX.-.L- SwitCL Number------ - ------1 (As Appropriate)
1 · XXXXXXXX 1

(As shown on 1
control-display) • ~ I

• ~ • 1
1 I • 1
1 XXX . ~
1 I
1 I

1 e I1 XXX • I
I I
1 1
I XXX • I

Panel Number--I-- MDC X XXSXX""';I--Switch Number
.------------- (As Appropriate)

1-6 7<



1.5.1.2 Switch controlled flag
If a flag is directly controlled by a switch, it may be shown in
the following manner:

,- ,;,.;X;.;.X.;.;.X.;.;X....:;.;..;X~_:.-__:.._:.._:..:.:.:.~-- Ma,j or Ti tIe

/ xxxXX \ Minor Title.------------ .. Flag Name
I XXXXXX • I (As shown on
I

[;J
I control-display)

I I
I XXX XX .,- Note to explain

I XXXXX I
all states of flag

I XXXX I r L;witch TJame

I
(As ~,hown on

• I (")ntrc)]-clisp1ay)

I ... 0 I
I • I
I XXXX , l-
I I
I e I Switch Position
I XXX • I Nomenclature

I I (As shown on

I I control-display)

I . I
I XXXX I

Pa.nel Number L PNL X XXSXX.J1_____ - _____ -1

Two-position

-/
•

Three-position
~~-------------Momentary

Contact•
---~O)o-.~....t----

•

J.-'( 8<



1.5.1.5.2 Momentary

___--'4. ..~ _

Pressure
Closed decreased
pressure

•
~

_____0 .... _

o
---•• 1

----.~

~
---·-1
-~

~- 4 I

__01.....-_

1.5.1.8.2 Made before break

1.5.1.7.2 Closed increased
pressure

1.5.1.8 Motor
1.5.1.8.1 Break before make

1.5.1.7
1.5.1.7.1

RF

RF

•

•

---+-PWR

•

•

...:r:....

Coax:

....I....

Pushbutton
Latching

----.. ..r-----

---~---

---~---

RF

1.5.1.6

1.5.1.5
1.5.1.5.1

Baro

--...... PWR •

Close XXX psi or altitude

Open XXX psi or altitude

1-8



1. 5.2

1.5.2.1

Circuit Breakers
The circuit breaker should be placed near the associated bus
whenever possible. For the difference between major and minor
titles see remark under switches (1.5.1.1) ..
Pushbutton

XXXXX ...-----

I xxxxx · \----------I XXX I
I I
I A •
I 0 0 I
1 XA · I

_I PNLX xxx 1-1._------_.1

Major Title

Minor Title

Name
(As shown on
control-display)

Amperage

Circuit Breaker
Number

1.5.2.2

1. 5.3
1.5.3.1

1.5.3.2

Automatic

Fuses---
General

Fusistor

----0\0----XA ...------ Amperage

A

--~6V>---

---0\.9~--

1. 5. 4 Battery
1/16-inch black tape
Size varies with number of cells and drawing arrangement.

xxx
XXX

1-9

Name
Amp Hours

10<



i,·

warn~:eo:t= ~~~~~
Color -

Operating .. XXXXX
limits /XXXXX
PNL Location
(Optional)

1.5.5.4 Component

1.5.6 Annunciator Flag
Flag symbol will not
reflect switch position
of the associated switch.

xxxX- Flag Name

~[~lxxxxx
.,,;;;;;-=~. XXXXX

XXXXX
Flag Number_ XXXXX +
Panel Number- XXXXX Note ~o

explaln
all states
of flag.

Latching contacts

Non-latching relay

Relays
Momentary contact

~~1-·......---
--~I.

~ Nomenclature

-~•

-~
•

1. 5.7
1.5.7.1

1.5.7.3)

COLOR
NAME

COLOR

C--C-~~-O-R-Q

-~•

Lights
Telelights

Caution and warning

Switching

-01 COLOR
NAME

-01 NAME

1. 5.5
1.5.5.1

1.5.5.3

1.5.5.2

xxxxx- Color
XXXXX-....- Name

PNL Location,,/' XXXXX
(Optional)

1-10 11<



Latching relay

~®+~
----~----­

'.----
1. 5.10
1. 5.10.1

Designation
See bus designation list.

Grounds
System

Nomen­
clature

1. 5.10 Frame

Relay or Solenoid
Driver

PWR
1. 5.10. 3 Floating or Controlled

XXX
'Name

Signal

1.5.10.4 Signal

I
I

~ 1. 5.11 Diodes• 1. 5.11.1 General

1.5.9 Buses
1.5.9.1 Symbol .,

Length can vary depend-
ing on the bus function

1. 5.11. 2 Zeneron a given dr~wing.

-..s---. t- o 1. 5.11. 3 Tunnel

~
Bus Feed Bus Output Neg Bus

~ .

1-11 ~ - 12<



xxx

T

1. 5.11. 4

1. 5.12

1. 5.13

1. 5.14

1. 5.15

1. 5.16

Control rectifier
(SCR)

-@:
Potentiometer

Rating
(Optional)

Fixed Resistor

Rating
XXX ( Opt ional )

--'\Nv

Heater

Value (Watts)

Thermostat

_ .....0.J--
Range

Transformers

1.5.17

Input

Inverted
Input

1. 5.18

1. 5.19

1. 5.20

1. 5.21
1. 5.21.1

Amplifier

~---.Output

Capacitor·

-11~-

Digital Inverter

--[2]--
Wire Resolver

x = Sine Winding

• = Minus Sine

= Cosine Winding

Gates
And

Polarity dots
indicate out
phase

Polarity dots ~ E
indicate in • •
phase

1-12

1. 5.21. 2 Nand

13<



1.5.21 3 Or 1. 5.25 Demodulator

0
1. 5.26 RF Circulator

1. 5.21. 4 Nor

1. 5.21. 6 Exclusive Or

Name
(Type or Function)

PNP

Transistor
NPN

Antenna

1. 5.27
1. 5.27.1

1. 5.28

Electrical Filter

Time Delay

Modulator

-0-

---I FILTER I~---

Open circle means it is an
invertor and may appear on
any of the lines on the gate.

1. 5.23

1. 5.22

1. 5.24

'.

, -
1-13 F :14<



1.6
1. 6.1

PYROTECHNIC SYMBOLS
Pyro Guillotine

WIRE

Module
Location \ /

r------ Component
_ _ Number

--I X XX Ir---

1.6.2

1. 6. 3

Pyro Valve with Single Initiator

Electrical Circuit Interrupter

Module
Location

-,I x~XI-,-

1-14

Component
Number

15<



May lJe shown
in depressed
or partially
depressed
position

1.7
1. 7.1

1. 7.2

1. 7.3

1. 7.5

1. 7.6
1.7.6.1

MECHANICAL SYMBOLS
Mechanical Filter

---m~---
Burst Diaphragm

-IO{-
Low side

Venturi

-_...."- .,

Vent

--",,/

"
Thrust Neutralized
Vent

Disconnects
Self-sealing

-~

1.7.6.2

1. 7.7

1. 7.9

1. 7 .10

Quick

Quick Disconnect Fill
and Drain

-[X]J
Fill and Drain

-J
Ball Valve Actuator

Valves

[><] Open

1-15 , -,.
;.



Solenoid

1.7.10.1 Motor control

1-16

1.7.10.7

1. 7 .10. 8

1.7.10.9
1. 7 .10.9.1

1.7.10.9.2

1. 7 .10. 9. 3

1. 7 .10.10

Pneumatic controlled
valve with line bleed

(Normal
Position)

Relief Port

Solenoid valv('

I

-~~-
Name (Normal Position)

Three-way valve
Ma.nual

I
OR

Jf
I

Motor OR
controlled I

o
Ball valve

~CD--"",,\:::/,----

17<



1.8
1 .8. ]

1.8.2
1.R.2.1

1.8.2.2

I • R.~

MISr:ELLANEOUS SYMBOLS
Drawing Note Reference

Overview llrawi ng Im;trument:ition Legend
AutomatiC' c( ,nLrol only

__.......0 _
rcr~ only

-~-
l'CM and/or otillnard rlLs play

_9_
'J'wo-nni t Interf:l.ce

] .8.4 Two-unit Cable Connection

II 1) II 1)

l-l'{
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CSM 101
REV A

SPECIAL REVISION INSTRUCTIONS

Please insert this page into your handbook immediately in front of
EPS Drawing 3.2.

Moe - 229 POWER DISTRIBUTION
IHESE CIRCUIT BREAKERS WERE INSTALLED TO
PROTECT LONC;W1RE LEADS

v.,

v""

C826
EPSGROUP 1 IolNA

?'--ERCSSMHEATERSDUHA3DA C640

Res Pi!PLNTISOLU'lA
C841

seStOCIC PWR 2/4 "'N"
cau
SCS PITCH MNA
C6L9

e828
EPS CROUP 2 MHA

... .o:...:r:... SCS SYSTEM MIlA

3O'~CBH
SCSA/C ROLL 1 MIiA
calS

SCSA/C ROLL 2MltA
caS9

C630
[PSGFtOUP) 1.1'\1.1.

-C-~"'>Ow."30A Call

SCS LOGIC P¥t1l L/3MNA
CBb3

EMS lolitA
C852

Res SI.l HEATERSBMNA
C639

SPSH.VALVEMNA
C829

CBn
EPS CROUP4MNA

f--~~C ESCSB/OROLLlMMA3011. C817

SCS BID ROLL 2MNA
C6bl

SP5 HUS/GAUGING MNA
CB2S

TIMERS MIlA
C647

C834
EPS GROUP 5 U"'A

~ESPSPILOTVLVS"'l.lMA3DA CBbS

ReS LOGIC UNA
C643

ReS eM HEATERS 1 MNA
CBb7

DIRECT ReS UNA
CB13

CBlb
UTiLlTYRSTA

...-----o~c~------.UTILITYPOWEIUID31

C839

• "",,'"so

---~o;;~~~.~~~.
PITCH 1 BAT AC631

SPS GIMBAL MOTOR CONTROL
YAW 1 BAT A C833

ElSBAT"
CB45

[OS 1 BAT A

CO"

v.,

v..

C827
EPSGRDUP 1 MNS

;~"ss.""""c ...30A eBlB

RCSPRPLNTISOLMNB
C842

SCSLOGICP~213"NB
C824

SCS PITCHMNB
C820

OROEAlMNB
CBb4

C829
EPSGRDUP2 LlNB

~~SCSSYS'E"MN830A CB12

SCSA/C ROLL 1 loiNS
C858

~SCSA!CROlL2MNB

CB16

C831
EPSGROUP3LlHB

~
sc"'w...

3DA C822

..... SCS LOGIC PWR 1I4MNB
C..,

EMSMNB
CBS3

Ress... HEATERSAUNA
C837

SPS HeVAlVEMNll
C030

C833
EPS GROUP 4 loiNS

'ESCSB/tlROLLIMNB30A CBOD

ses B/D ROll 2 MHS
CB18

SPS HTIIS/GAUGING MNB
Ca2b

TIMERS UNa
C848

CBlS
EPSGROUPSMNB

E
SPSPILOTVlVSBMNB

30A C869

ReS LOGIC "'HB
C844

RCSCM HEATERS 2 MNB
CBbb

DIRECT ReS loiNS
C814

C837
UTlllIYLES

;=.....-----o"c>-------... UTllITYPOWEIlIIO))

CBJ9. ''''''''''''

---~020A-~~:~~~..~
PITCH2BATBCBl2

SPSGIMBAL MOTOR CONTROl
YAW 2 BAT BCB34

ELS BAT B
CB4&

EOS 3 BAT B
CB50
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3.4 BUS SUMMARY TABLE

Main Bus A

Main Bus B

Battery Bus A

Battery Bus B

Battery Relay Bus

The following table is a listing of spacecraft buses sub-

divided into the circuit breakers each bus feeds. In turn

each circuit breaker is subdivided to list all the components

it feeds. A miscellaneous list includes circuit" breakers fed

b,y other circuit breakers and circuit breakers installed to

protect long wire leads.

A.

B.

C.

E.

F. Flight Bus

G. Flight and Postlanding Bus

H. Battery C

1. CB22 (Battery C Pwr, Postlanding and Entry)

D.

Non-essential Bus 1

Non-essential Bus 2

Pyro Bus A

Pyro Bus B

AC Bus 1

M.

K.

L.

J.

N.

O. AC Bus 2

P. Miscellaneous Circuit Breakers.

3-5
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*
CSM 101
REV A, PCN '2

TABLE 6-1.- UNIFIED S-BAND TRANSPONDER AND FM TRANSMITTER

ITEM
1. Weight

2. Cooling

3. Electrical Power

a. DC Voltage

b. AC Voltage

c. Power

(1) PM Transponder

~
(2 ) FM Transmitter

4. Activation Time

5. PM Receiver (Prim/Sec)

a. Type

b. b. Frequency (Center)

c. Phase Lock Tracking Loop

(1) In-Lock Range

(2) In-Lock Rate

"FUnCTION and/or PARAMETERS
32 pounds

ECS Primary and/or Secondary Glycol
Loops

28 ± 4 Vdc (For control only)

115 Vac, 400 Hz, 3 Phase

1.05 Watts DC (During ON/OFF Switching)
16.5 Watts AC (Prim or Sec)

1.46 Watt DC (During ON/OFF Switching)
6...7 Watts AC

1 minute maximum - PM Receiver, PM
Transmitter, and FM Transmitter

Double Conversion Superheterodyne,
Phase Lock Loop

2106.40625 MHz

±90 kHz for RF INPUT greater than -1l4
dbm and STATIC PHASE ERROR less than
15 degrees peak.

Linear rate of 35 kHz/second or less
to :90 kHz for RF INPUT greater than
'-114 dbm.

P-2

,

'I

(3) Acquisition Probability

(4) Predetection Noise:
Bandwidth

(5) Loop Noise Bandwidth
(Optimizing Point)

(6) Threshold

(7) Phase Error

d. Dynamic Range

fEC!TSG - 162 (SEPT., 1967)

90 percent probability of acquisition
on first sweep at above range and rates

;1.6 kHz

800 Hi (0 db SiN @-134.5 dbm)

-125 dbm, defined as level of unmodu­
lated CW signal below which lock cannot
be maintained for period of at least
one minute with 90 percent probability.

24 degrees maximum (Offset + Rate,' ..
Errors)

-51 dbm to -124 dbm (Normal)
-37 dbm to -5~_~~ (Must maintain lock IP-2
and IlUSt not wmau:e RCVR.) ,

6-8



* CSM 101
REV A, PCN 2

TABLE 6-1.- UNIFIED S-BAND TRANSPONDER AND PM TRANSMITTER - Continued

ITEM

12. Automatic Gain Control (AGC)

(1) Attack Time

(2) Decay

f. Ranging Channel

(1) Modulation

(2) Bandwidth

(3) PRN Bit Rate

(4) PRN Clock

(5) PRN Code Length

g. High-Gain Antenna
Track Channel

(1) Pointing Error Signal

.
(2) Earth Presence Signal

h. Outputs

6. PM Transmitter
(Prim/Sec)

a. Type

b. Frequency

c. RF Output Power

d. Auto asc Control

(1 ) Awe OSC to RCVR VCO
Switching Time

(2 ) RCVR vca to Aux OSC
Switching Time

FEC/TSG - 162 (SEPT., 1967)

FUNCTIO!i and/or PJ\.RPu\1S'l'ERS

TBD

TBD

PM on Carrier

10 kHz to 1.5 MHz (3 db)

992.834 kbs

992.834 kbs (496.417 kHZ Squarewave)

5,456,682 bits (Lunar Code)

50 Hz amplitude modulated signal
derived from the coherent AGC
detector .

DC signal superimpose on pointing
error signal when RCVR is locked
to incoming RF signal.

(See Table 6-IV Modes)

PM, S-Band

2287.5 MHz (Aux asc Mode) or
240/221 times RCVR frequency
when RCVR is phase locked to
uplink RF signal. (See Auto asc
Control)

301 to 374 milliwatts (Test Data)

XMTR ~requency is derived from XMTR
Aux asc prior to acquisition and
RCVR VCO after acquisition.
Switching is controlled using RCVR
AGC signal.

Less than 0.25 seconds

Less than 6 seconds (3 seconds
nominal at -51 dbm)

6-9
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* CSM 101
REV A, PCN 2

TABLE 6-I.-UNIFIED S-BAND TRANSPONDER AND FM TRANSMITTER - Concluded

FM, S-Band

2272.5 MHz

111 to 138 milliwatts (Test Data)

(See Table 6-111 Modes)

When switching between primary and
secondary transponders, momentarily
stop at the OFF (Center) position to
allow control relays to operate.

r-- .....;I::..:T;:..:EM=.:.. --4__-:F:..:UN:.:.:..::TC:..;:T~I.::..O.:.:.N....::.and/or PARAMETERS

(3) Sw~tching Threshold -127 dbm

e. Inputs (See Table 6-111 Modes)

7. FM Transmitter

a. Type

b. Frequency

c. RF Output

d. Inputs

8. Special Operating Instructions

FEC/TSG - 162 (SEPT., 1967) 6-10



* CSM 101
REV A, PCN 2

TABLE 6-11.- S-BAND POWER AMPLIFIER

ITEM

1. Weight

2. Cooling

3. Electrical Power

a. Input Voltage

b. Input Power

(1) Control Power

'FUNCTION and/or PARAMETERS

32 pounds maximum

ECS ~rimary and/or Secondary Glycol
Loop

28 ± 4 Vdc control
115 Vac, 400 Hz, 3¢

5 Watts maximum steady state and
350 Watts during switching for 0.5
seconds maximum.

(2), AC Power High Pwr Ampl Mode
LowcPwr Ampl Mode
Off/Bypass

81 Watts
32 Watts
o Watts

4. Power Amplification Activation Time

Sum ac power values to obtain simul­
taneous power level operation of Prim
and Sec power amplifiers.

No RF amplification until 90 second,
nominal filament warm-up period
complete.

RF transfer (PM or FM) from one power
amplifier to the other, with a 60
millisecond RF amplification dropout,
is possible without an additional 90
second delay (filament warm-up) if the
desired power amplifier is;operating
at the time of transfer.

5. RF Output

a. PM Output
Amplifier

- Prim or Sec Power High Pwr Mode:
Low Pww Mode:
Bypass Mode:

11.2 Watts min
2.8 Watts min

Less than 2.5 db
below input

b. FM Output - Prim or Sec Power
Amplifier

6. RF Input

a. PM

b. FM

FEC/TSG - 162 (SEPT., 1967)

High Pwr Mode: 11.2 Watts min

275 to 406 milliwatts

100 to 145 mi11iwatts
(For rated output)

6-11
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* CSM 101
REV A

TABLE 6-II.- S-BANP POWER AMPLIFIER - Concluded

ITEM ·FUNCTION and70r PARM{ETERS

7. Under Voltage Protection Under voltage protection circuit will
remove ac pwr from power amplifier TWT
if any phase of the ac input voltage
falls below 95 Vac for 15 milliseconds
or more. If this condition exists for
1 second or more a 90 second. filament
warm-up delay will occur when ac volt-
age is restored.

8. Special Operating Instructions DC power should be applied before ac
power and removed after ac power re-
moval to prevent possible damage .

.

,

FEC/TSG - 162 (SEPT., 1967)

92<
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TABLE 6-IV.- S-~D UPLINK MODES AND MODULATION PROCESS

CSM 101
REV A, PCN 2

MODE 1 2 3 4 5 6 7 8 9 0NUMBER

PM
Carrier Carrier Carrier Carrier Carrier Carrier Carrier Carrier Carrier --

UPLINK PRN -- -- PRN PRN PRN -- -- -- --

MODES Channels -- Voice -- Voice -- Voice Voice Backup -- --
Included Voice

AVAILABLE Updata Updata Updata Updata-- -- -- -- -- --

Modulation PRN : PM directly on carrier
Schemes; Voice : FM/PM; 30-kHz subcarrier deviated ±7.5 kHz (peak)
Subcarrier

PM
Character Updata : PSK/FM/PM; TO-kHz subcarrier deviated ±5.0 kHz (peak)
istics Backup Voice: FM/PM; TO-kHz subcarrier deviated ±5.0 kHz (peak)

UPLINK

MODULATION MODE
PROCESS NUMBER

1 2 3 4 5 6 7 8 9 0

Carrier PRN 1. 34 -- -- 0.38 0.38 0.44 -- --
Phase Voice -- 1.85 -- 1.20 -- 1.00 1.10 -- NA NA
Deviation
(Radians- Updata -- -- 1.85 -- 1.20 1.00 1.10 --
Peak) Backup Voice -- -- -- - -- -- -- 1. 85

6-14
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* CSM 101
REV A, PCN 2

TABLE 6-v.- PREMODULATION PROCESSOR

1. Weight

2. Cooling

ITEM FUNCTION and/or PARAMETERS
il~.5 pounds

~CS Primary and/or Secondary Glycol
Loops.

3. Electrical Power

a. Input Voltage

b. Input Power

4. CMDown Voice Channel (Normal)

a. Subcarrier

b. Response

5. CM Down Voice Channel (Backup)

a. Response

6. L'M/EVA Voice arid 1M Biomed
Relay Channel

a. Subcarrier

b. Subcarrier Deviation

c. ~esponse

d. 1M Input

e. EVA Input

7. Tape Recorder Output ­
LM &: CSM Voic~

a. Response

FEC/TSG - 162. (SEPT., 1967)

28 ± 4 Vdc

.8.5 Watts

1. 25 MHz derived
from CTE 512 kHz.

300 to 3000 Hz flat
within 6 db.

300 to 2300 Hz flat
within 6 db.

1.25 MHz derived from
CTE 512 kHz.

1M Voice - 8 kHz
EVA Voice and Biomed - 9 kHz

300 to 13,000 Hz flat
within 2 db.

Voice

Voice and/or 7 Biomed
Subcarriers

I 4.0 kHz ± 5% f o
I 5.4 kHz ± 5% f o

6.8 kHz ± 5% f o
8.2 kHz ± 5% f o
9.6 kHz ± 4% f o

11.0 kHz ± 3% f o
12.4 kHz ± 3% f o

1M and CSM intercom voice are mixed
and output to DSE for recording.

300 to 2300 Hz flat
within 2 db.

6-15
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* CSM 101
REV A

TABLE 6-v.- PREMODULATION PROCESSOR - Continued

ITEM

8. LM PCM Output Channel

a. Response

9. CM PCM Data Channel (Real-Time
and Playback)

a. Ipput

b. Subcarrier

c. Modulation

O. Scientific Data Channel (Real-Time)

A. Response

b. Fre~uency and Deviation

11. Scientific Data Channel (Playback)

a. Response

P.2. Tape Recorder Input - 1M PCM
Channel

a. Response

13. Uplink Subcarrier Detectors

a. Up Vcbice

b. Updata

c. Response

, , 'FUNCTION and/or PARAMETERS

1M PCM (1.6 kbs) is limited and
output to DSE for recording.

600 to 2800 Hz flat
within 1 db.

51.2 kbs or 1.6 kbs NRZ
PCM data.

1.024 MHz derived from
PCM 512 kHz ref signal.

Bi-phase

Flat within 2 db

Channel
1 o to 2850 Hz
2 o to 3750 Hz
3 o to 4950 Hz

Channell
1 95 kHz +7.5% f o
2 125 kHz +7.5% f' ,

0
3 165 kHz +7;~% f o

Flat within 2 db

Channel 32:1 Playback 1:1 Playback
1 12.5 to 89 Hz 50 to 2850 Hz
2 12.5 to 117 Hz 50 to 3750 Hz
3 12.5 to 154 Hz 50 to 4950 Hz

(Recorded data bandwidths)

15 to 90 kHz flat
within 1 db.

30 kHz (Normal)
70 kHz. (Backup)

70 kHz

300 to 4,000 kHz flat
within 3 db.

FEC/TSG - 162 (SEPT., 1967) 6-16 96<



* CSM 101
REV A

TABLE 6-V. - ~. 'REMODULATION PROCESSOR - Conclude":

ITEM

14. Emergency Key Control

15. Data Rate Indicator Control

15. Television Channel

a. Direct Output

b. Response

. Isolated Outputc.

d. Response

FUNCTION and:'cr PARAMETERS

512 kHz sign: 1 derived from CTE
512 kHz timing signal baseband modu­
lates S-Band PM carrier when key is
depressed. A 400 Hz eidetone output
to the audio center is provided when
key is depressed.

DC signal from PCM to control
modulation levels to PM & FM modulator
modules.

HBR = 5.3 Vdc
LBR = 0 Vdc

To S-Band FM transmitter

DC to 500 kHz flat
within 0.5 db .

To GSE hardline

10 to 500,000 Hz flat
within 3 db.

L..--- -I. ,

FEC/TSG - 162 (SEPT.) 1967)
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*
CSM 101
REV A, PCN 2

TABLE 6-VI.- VHF AM TRANSCEIVER EQUIPMENT

FUNCTION and/or PARAMETERS
13 pounds Maximum

ECS Primary and/or Secondary Glycol
Loop

250 milliseconds maximum to reach
standby condition.

20 milliseconds maximum to reach full
transmit power from PTT (Key ON)

5 DBW (average) minimum

XMTR A 296.8 MHz ± 8.90 kHz
XMTR B 259.7 MHz ± 7.79 kHz

Modulated by clipped speech between
300 and 2000 Hz combined with a 30
kHz signal such that the ON-OFF duty
cycle of the RF carrier (50 ± 5
perce~t) is speech signal dependent
and the ON-OFF period is 30 kHz. When
XMTR is keyed ON with no speech input
the average RF Output is 5 DBW minimum.

ITEM
l. Weight

2. Cooling

3. Electrical Power

a. Input Voltage

b. Input Power

4. Transmitter (A or B)

a. Activation Time

b. RF ·Output

c . XMTR Frequency

d. Modulation

5; Receiver (A or B)

28 ± 4 Vdc

Duplex A (Key OFF)
Duplex A (Key ON)
Simplex A (Key OFF)
Simplex A (Key ON)

Duplex B (Key OFF)
Duplex B (Key ON)
Simplex B (Key OFF)
Simplex B (Key ON)

RCV A Only
RCV B Only

PTT A (Key ON)
PTT B (Key ON)

4.2 Watts
28.87 Watts

4.1 Watts
28.87 Watts

3.8 Watts
27.61 Watts

3.97 Watts
27.61 Watts

l.2Watts
1.2 Watts

1. 23 Watts
1.29 Fatts

P-2

a. Activation Time

FEC/TSG - 162 (SEPT., 1967)

500 milliseconds maximum to reach full
receive operation from turn-on.

100 milliseconds maximum to reach full
receive operation from PTT release
(Key OFF).

6-18



*
CSM 101
REV A

TABLE 6-VI.- VHF AM TRANSCEIVER EQUIPMENT - Conc~uded

ITEM
b • RCVR RF Input

c. A&B Output Response

(1) Output to Audio Center
(Voice)

( 2) Output to PMP
(Vmlce 4nd Biomed Data)

d. RCVR B LM PCM Output

e. RCVR Squelch

.. ·FUNCTION and/or PARAMETERS
2 to 625,000 Microvolts

300 to 3000 Hz, + ;:db - 3 db maximum
variation, down 12 db minimum at
5000 Hz.

300 to 13,000 (2 db).

300 to 13,000 Hz (2 db).

Adjustable by MDC2 cont~OIs for
between 0 and 10 to 25 microvolts.
9 on squelch control is maximum
squelch (10 to 25 microvolt level)

FEC/TSG - 162 (SEPT., 1967)
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* CSM 101
REV A, PCN 2

TABLE 6-VII.- AUDIO CENTER EQUIPMENT

ITEM

1. Weight

2. Cooling

3. Electrical Power

a. Input Voltage

b. Input Power

4. Stations

5. Microphone Amplifier
(1 Each Station)

a. Input

b. Response

0.. Automatic Volume Control

(1) Range

(2) Attack Time

(3) Release Time

(4) Threshold

d. Ou~put

e. Isolation

6. Earphone Amplifier
(1 Each Station)

a. Input

b. Output

c. Response

d. Isolation

7. Voice Operated Relay (VOX)

a. VOX Sensitivity

b. VOX Attack

c. VOX Release

FEC/TSG - 162 (SEPT., 1967)

FUNCTION and/or PARAMETERS
7.9 pounds

ECS Primary and/or Secondary Glycol
Loop

28 ± 4 Vdc

14.2 Watts (3 Stations ON)

Left Couah Station
Right Couch Station
Center Couch Station

a dbm sound pressure level (nominal)

300 to 3000 Hz flat
within 2 db

Less Than 4 db change
for 20 db input change

50 milliseconds

1 to 6 seconds

13 ± 3 db (referred to input)

o dbm ± 3 db at threshold

30 db or greater between' modulation
output channels

Variable over 35 dbl-range
of given input signal

With ~3 db on input attenuator
the output is 20 dbm ± 3 dbm

300 to 3000 Hz flat within 2 db

40 db or greater between input channels

Adjustable for input from -10 dbm
to +10 dbm

Less than 50 milliseconds

2 ± 0.7 seconds

6-20
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* CSM 101
REV A

TABLE 6-VII.- AUDIO CENTER EQUIPMENT - Concluded

ITEM
8. Intercom Bus

a. GSE Output

b. Swimmer Output

c. Tape Recorder

9. Spacecraft/GSE Facility Hardline
Voice Interface

FEC/TSG - 162 CSEPT.~ 1967)
'."' .

.... ·FUNCTION and/or PARAMETERS

Prelaunch voice via hardline

For recovery voice to recovery swi~~ers

Output for voice recording on DSE

The HF Oontrol Switch and Volume Con­
trol are used to operate each audio
stations input/output voice links ,·'i th
the checkout and launch facilities.

NOTE

The above capabilities
not implemented on SC 101.

6-21
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* CSM 101
REV A, PCN 2

TABLE 6-VIII. - UPDATA LINK EQUIPMENT

ITEM
1. ,Weight

2. Cooling

3. Electrical Power

a. Input Voltage

b. Input Power

4. Information Signal

a. Modulation

b. Sub-bit "ONE"

c. Sub-bit "Zero"

d. Sub-bit Period

e. Sub-bit Rate

5. Message Structure

a. Sub-bit Code

b. Message Code

(1) Vehicle Address

(2) System Address

(3) Data Word

FEC/TSG -. 162 (SEPT., 1967)

FlnWTION and/or PARAMETERS
21 pounds maximum

ECS Primary and/or Secondary Glycol
Loops

28 + 2, -4 Vdc

8.9 Watts maximum

Phase shift key FM modulation of
70 kHz S-Band uplink subcarrier.
Modulation deviation is ± 5 kHz.

Sub-bit "one" begins when the
positive transition of the 1 kHz

l
information signal cross each other
in-phase.

Sub-bit "zero" begins when the positive
transition of the 1 kHz sync signal
crosses the 2 kHz information signal
180 degrees out-of-phase.

One millisecond.

1,000 bits per second.

5 sub-bits per information bit.
Vehicle address sub-bit code is dif­
ferent than system address and data
word. Sub-eit coding (See Drawing 6.5)

Each message containsl.up to 30
information bits which consists of a
vehicle address, system address, and
data word. (See Drawing 6.5)

Eight .possible codes selectable by
hard wire on an external connector.

1. Command Module Computer
2. Real-Time Command (Internal relays)
3. Real-Time Command (External relays)

(not used)
4. Central Timing Equipment
5. Salvo RTC reset
6. Test message A &B
7. Auxiliary decoder (not used)

(See Drawing 6.5)

6-22
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* CSM 101
REV A

TABLE 6-VIII.- UPDATA LINK EQUIPMEI~ - Continued

...- -.;.._...::.IT.:::.;EM::::..:. -ll-_·_.....:.FUN:...:::.;;:..:C::.::T:..:I:.;::O;;:N-..::::a.:..:.;"l~dL.;/ o~r~P..::.A::.R~AME::..::::.=..TE:::;R:..:.:S:::.._ J

6. Sub-bit Detector

a. Sub-bit Sync

b. Sub-bit Data

7. Decoder Operation

8. Verifiaation Signal

The 1 kHz and 2 kHz PSK signals are
separated to provide ·synchronizatior.
and sub-bit data.

Recovered by phese lock techniques.
Three five sub-bit sequences must
precede a co~~and nessage to synchronj ~

the UDL.

Detected at a 1 kHz rate.

The vehicle address dec~~d as
"access" bits ar" decoded
asynchronously (wtthout sync).
Message timing in the decoder is not
established untel after vehicle addre3~

is decoded.

Vehicle address recognition disables
access bit decoding and enables the
decoding of the remaining message.

The system address determine::
information for receiving the correct
number of info b~ts and processing
a particular data word. After the
proper number of bits have been receiv ~

and temporarily stored in the main
register, the program control modifies
the operation to enable processing or
transfer of the data word.

When a complete Qessage is received,
processed or transferred without the
detection of sub-bit or bit errors
and without the occurrence of a
logic power deviation ~he parallel
~-bit verification code to the PCM
TM will be as follows:,
PCM B'IT Bl E.L .B3 E2±.
UDL OFF C J 0 0
*TE8[,'l'A CJ 1 1 0
*TEST B 1 0 0 1
*SYS VAL 0 1 0 1
DDL STANDBY (ON) 1 0 1 0

*Verifieation signal is presented
to the PCM as follows:

FEC/TSG - 162 (SEPT., 1967) 6-23
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* CSM 101
REV A

TABLE 6-VII.- UPDATA LINK EQUIPMENT - Concluded

ITEM FUNCnON and/or PARAMETERS

9. Internal Relays
'1. •

Type 32 double-pole double-throw relaysa.

b. Rating ;::> amphere. minimum, contact rating I
c. Actuation Time bpening or closure less than 10 I

midliseconds .

.

.-

I

FEC/TSG - 162 (SEPT. I 1967)
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* CSM 101
REV A, peN 2

·TABLE 6-IX.- TELEVISION CAMERA, SLOW SCAN

ITEM

1- Weight

2. Cooling

3. Electrical Power

aa. Input. Voltage

b. Input Power

4. Activation Time

5. Resolutdlon

6. Scanning Rates

a. Lines

b. Frames

7. Video Bandwidth

8. Gray Scales

9. Illumination levels

10. Automatic Light Control Switch

a. "AL,C" Position

b. "OFF" Position

11. Optics ~

a. Fixed Focal Length Lens

b. V~ria.ble Focal Length Lens
and View Finder

FEC/TSG - 162 CSEPT., 1967)

, 'FUNCTION a~d/or PARAMETERS
6.8 pounds maximum

Not required

24 to 31 Vdc

5.75 Watts

TBD

250 EIA Test Pa~tern Lines
(Electronic Industries Association)

320 Lines-per-Frame

10 Frames-per-Second

40 to 400,000 Hz (3 db)
400 kHz to 500 kHz (+3, -12 db)
20 db Roll - Off

5 minimum (Black to white is positive
signal)

0.1 to 30 foot candles

Camera will operate in specification
over light levels in Item 8.

Camera will operate in specification
over light levels of 6.3 to 22 foot
candles.

(20 Watt flourescent lamp:::::: 4870 foot
candles)

80 degrees field of view and 25 to
90 inohes depth of view at lens
aperature of f2.

Adjustable from 20 to 80 millimeters
with f2.5 minimum aperature.

6-25
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* CSM 101
REV A, PCN 2

TABLE 6-x. RENDEZVOUS RADAR TRANSPONDER AND ANTENNA

ITEM

1. Weight

2. Cooling

3. Electrical Power

a. DC Voltage

b. Power

4. Activation Time

5. Receiver

a. Type

b. FreQuency

c. Modulation
.

d. Dynami c Range

e. ACQuisition

6. Transmitter.
a. Type

b. FreQuency

(1) Search

(2 ) Transpond

c. RF Output Power

d. Modulation

7. Mode Operation

a. Transponder

b. Signal Search

FEC/TSG - 162 (SEPT., 1967)

FUNCTION and70r PARM~ETERS

13.63 pounds

ECS SM Primary and/or Secondary Glycol
Loops.

25 to 31. 5 Vdc

70.5 Watts (Transponder)
14 Watts (Heater)
TBD ,.....

Solid state coherent radar transponder

9832.8 MHz + 30 kHz Offset
by doppler ~ 49 kHz with maximum

3 sinusoidal tones (PM on carrier)
204.8 kHz + 0.0015%, 20 + 2 degrees

6.4 kHz + 0.0015%, 20 + 2 degrees
0.2 kHz ~ 0.0015%, 24 ~ 2 degrees

-123 dbm to -18 dbm at antenna
terminals.

ACQuires rendezvous radar in 1.3
seconds at -123 dbm or greater.

Solid state coherent radar transponder

9792 MHz + 25 kHz and swept
+104 kHz ~imimum.

240/241 times receive fr~Quency.

Greater than 240 milliwatts
,

Received tones transponded with
modulation index aame as received
except ~4 degree tolerance.

In operation' cat all times a signal
is being received.

In operation when no Signal is being
received. Transmit freQuency is swept
~104 kHz with a saw-tooth function ;
at 200 kHz rate. I

6-26
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* CSM 101
REV A

TABLE 6-x ... RENDEZVOUS RADAR TRANSPONDER AND AN':'EHKA Q Concluded

ITEM

c. Self Test

8. Display Outputs

a. AGC Monitor

b.Frequency Lockup

c. RF Power

9. Range

a. Range Accuracy

b. Range Rate Accuracy

FEC/TSG - 162 CSEPT.~ 1967)

... FUNCTION a.lc/or PARAMETERS

In operation wh2n selected by systems
. test switch 81, LEB 101. Test checks
receiver operaticn by inserting 40.8
MHz signal between mixer stage and
preamp input to first IF.

o to 5 Vdc

o + 0.4 Vdc (Search Mode)
4.5 ~ 0.45 Vdc (Transponder Mode)

2.5 !. 0.4 Vdc

Between 50 feet and 400 n.mi.

200 Hz ~Dne + 12,044.74 feet
64 kHz tone +425.22 feet
·204.8 kHz to~e ~ 57.63 feet

0.25 percent or 1 foot per second
(which ever is greater) based on LM
Guidance Computer sampling period of
100 milliseconds.

6-27
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*

ITEM

l. Weight

2. Coolch~g

3. Electrical power

a. input Voltage

b. Input Power

4. RF Output Power

5. XMT Frequency

6. Modulation

7. Interruption Cycle

\.

CSM 101
REV A, PCN 2

TABLE 6-XI.- VHF RECOVERY BEACON

FUNCTION and/or PARAMETERS

2.7 pounds maximum

Not required

28 + 4 Vdc

6.88 Watts maximum averaged over
interruption cycle

3 Watts minimum duri~g the ON.time of
the interruption cycle

243 ~ 0.0126s MHz

Carrier is amplitude - modulated by
1 kHz square wave, 20 to 40 percent.

Modulated carrier is present at the
output for 2 seconds and absent for
3 seconds.

FEC/TSG - 162 (SEPT., 1967) 6-28
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*
CSM 101
REV A

'TABLE 6-XII.- VHF SURVIVAL BEACON - TRANSCEIVER

1.

2.

3.

ITEM
Weight

Coillling

Electrical

a. DC Voltage

b. Power

.. 'FUNCTION and/or PARAMETERS
5 pounds maximum including battery
pack.

Not required

-30 Vdc and -20 Vdc from attachable
battery pack.

Battery pack life is 24 hours in
100% beacon operation with 40% duty
cycle. ._r

4. Activation Time

5. Receiver

a. Type

D. Frequency

c. DYnamic Range (Sensitivity)

d. Selectivity

e. Audio Output

6. Transmitter.
a. Frequency

b. RF Output

(1) Beacon

( 2) Voice
~

c. Modulation

(1) Beacon

( 2) Voice

No appreciable warm-up period

Portable, VHF AM Beacon ­
transceiver with integral
microphone, speaker, PTT pushbutton
battery and antenna.

243 MHz

7.5 microvolts at 4J! :!: 10 db when
30% modulated by 1 kHz.

6 db at fc ± 1.5 MHz, 60 db at f c ± 9
MHz

103 db SPL with 1000 microvolt input

243 MHz

(Short aircuit protection)

2 Watts (0 hrs), 0.9 Watts (24 hrs)

1.4 Watts minimum (90% modulation)

1 kHz/tone on carrier. Carrier duty'
cycle"is 2 ± 0.2 seconds on and 3 ±
0.3 seconds off.

o - 90% from 300 to 3000 MHz

FEC/TSG - 162 (SEPT., 1967)
6_.29 .
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TABLE 6-XIII.- ANTENNA SWITCH, S-BAND

CSM 101
REV A, PCN 2

ITEM FUNCTION and/or PARAMETERS

l. Weight 2.5 pounds

2. Cooling Not required

3. Electrical Power

a. Input Voltage 23 to 30 Vdc

b. Input Power 12 Watts (For Omni Position)

4. Actuation Time 150 milliseconds maximum

5. Mechanics Non-latching, 5-positio~.break-

before-make.

6. Isolation 40 db minimum between RE lines

.

.-

I

FEC/TSG - 162 (SEPT., 1967) 6-30

'~""':110<



*

TABLE 6-XIV ANTENNA SWITCH, VHF

CSM 101
REVAA

ITEM FUNCTION and/or PARAMETERS

1- Weight 0.75 pounds maximum

2. Cooling Not required

3. Electrical Power

a. Input Voltage None - Manual Switch

b. Input Fewer None - Manual Switch

4. Actuation Time Not applicable

5. Mechanics Manual, 3-position, make-belfore-
break

6. Isolation 40 db minimum between RF lines

.

.

.'

,

FEC/TSG - i62 (SEPT., 1967) 6-31
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*

1. Type

2. Frequency

3. Gain

4. Pilllarization

5. Coverage

6. Power Rating

ITEM

CSM 101
REV A

TABLE 6~xv.- ANTENNA, S-BAND OMNI

FUNCTION and/or PARAMETERS

Helix in loaded cavity

2100 MHz to 2300 MHz

Greater than -3 db relative to
isotropic source between 6 >45 0 and
8 ~145° (See Coverage) -

Right-hand circular

The following coverage is applicable
with sequential selection of the
four antennas:

fGAIN SOLID ANGLE---
~ -3 db betw~en 8 = 450 and 1450

~ -20 db between 8 = 150 and 1650

> -24 db between 8 = 100 and 1700

GAIN WILL BE LESS THAN -24 db for
cones, with solid angles of 20 degrees
at the spacecraft nO$e and SP$
nozze1.

*Applicable for ¢ = 00 to 3600

15 Watts of CW RF

FEC/TSG - 162 (SEPT., 1967) 6-32
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*
CSM 101
REV A

TABLE 6-XVI.- AIfI'ENNA, VHF SCIMUAR

ITEM

l. Type

2. Frequency

3. Gain

4. Polarization

5. Coverage

6. Power Rating

FEC/TSG - 162 (SEPT' I 1967)

'FUNCTION and/or PARAMETERS

Scimitar blade - one inch thick cover
for thermal protection.

225 MHz to 450 MHz

Greater than -3 db (On axis)
Relative to isotropic source.

Slant Linear

Each antenna covers a hemisphere,
approximately full coverage
obtainable with antenna'~~lection.

50 Watts average
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ITEM

l. me

2. Frequency

3. Gain.

4. Polarization

5. Coverage

6. Power Rating

CSM 101
REV A

TABLE 6-XVII.- ANTENNA, VHF 11ECOVERY

. FUNCTION and/or PARAMETERS

10 inch cr2ctible tape

243 MHz tuned

+6 db with respect to isotropic
source, -18 db null

Vertical

+70 degree elevation
360 degrees azimuth

50 Watts continuous

FEC/TSG - 162 (SEpT., 1967) 6-34
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CSM 101
REV A

TABLE 6-XVIII.- ANTENNA, RENDEZVOUS RADAR TnAI~3PONDER

ITEM FUNCTION and/o~ PARAMETERS

l. Type Open ended waveguide

2. FreCluency 9782 MHz to 9802 MHz (XMT)
9822 MHz to ~e42 ~rnz (RCV)

3. Gain Greater than 0 db above isotropic sourd

4. Polarization Linear

5. Coverage Gain is mai~tai~erl over solid angle
of 160 degrees (X-axis) by 105 degrees
(axis at right angle to X-axis)

.

,

e

FEC/TSG - 162 (SEPT. 1 1967)
6-35
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7.4.1

C3M
S/C-IOl
REV A
PCN-l

INSTRUMENTATION SYSTEM NOTES

PCM Signal Capabilities

Each analog and digital input to the PCM ~quipment is assigned to a

channel and given a channel code number. A fixed pro~ram is provided

for HBR and for LBR sampling. In HBR, all inputs will be sampled at

least once during a subframe at sampling rates from 1 s Is to 200 sis.

In LBR, only selected inputs will be sampled during a subframe at a

sample rate of 1 sis (except channel codes 51DSI [AGC parameters] and

51DP2 [unL validity], which will be sampled at 10 sis). The sampling

sequence for HER and for LBR are shown in the HER format and LBR format

respectively.

In the HBR mode the PCM equipment is capable of handling the

following input signals:

A. High Level Analog (0-5 Vdc) - 365 channels (4 at 200 sis, 16 at

100 sIs, 15 at 50 sis, 180 at 10 sis, and 150 at 1 sis).

B. Parallel Digital - 1 - 16 bit channel at 200 sis

1 - 8 bit channel at 50 sIs

1 - 32 bit channel at 10 sis

31 - 8 bit. channel at 10 sis

c. Serial Digital - 1 - 40 bit channel at 50 sis

In the LBR mode the PCM equipment is capable of handling the

following input signals:

A. High Level Analog (0-5 Vdc) - 100 channels at 1 sis (these

channels are not necessarily the same as the HER 1 sIs channels).

B. Parallel Digital - 1 - 32 bit channel at 1 sis

1 - 8 bit channel at 10 sis

29 - 8 bit channel at 1 sis

C. Serial Digital - 1 - 40 bit channel at 10 sIs

7-5
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7.4.2 PCM Telemetry Formats

The HBR format, shown on Drawing 7.2, giyes ,.the bit stream

word and prime frame location for each channel. The 128 word blocks

make up a prime frame. A 200 sis channel will appear in 4 word blocks,

a 100 sis channel will appear in 2 word blocks and a 50 sis channel will

appear in 1 word block in each prime frame. The 10 sis channels will

appear in every fifth prime frame. The 1 sis channels will appear in

only one prime frame. Prime frame locations are given in the word blocks

by the following code:

A. A - All prime frames

B. B - Prime frames 1, 6, 11, 16 ..•• 46

c. C - Prime frames 2, 7, 12, 17•••• 47

D. D - Prime frames 3, 8, 13, 18...• 48

E. E - Prime frames 4, 9,. 14, 19 .... 49

F. F - Prime frames 5, 10, 15, 20 .••. 50

G. 1, 2, 3, •.•. 50 - Prime frames 1, 2, 3•... 50.

The LBR format gives the word location (1 through 200) of each

channel appearing in the LBR bit stream.

7.4.3 Programer

The programer maintains primary control of all functioning units

of the PCM equipment. It uses CTE or internal clock pulses to generate

gating and control signals for sampling and processing data.

7.4.4 Analog Data

Each analog data input is connected to an analog gate. The analog

gates are grouped in matrix combinations, basically arranged such that

five channel'inputs (columns) are provided per row with multiple rows

used to form the desired matrices. The five analog gates in each column

utilize a common Sequencer Gate (SG). Drawing 7.2 shows the matrix

combinations used for analog signals. A row command and a column command

must both be present for an analog gate to transfer the data signal vie.

the sequencer gate and high-speed gate to an analogrcoder.

7-6
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The selected coder uses a successive approxi~ation technique to code

the analog 0 to 5 Vdc signal into an 8-bit binaD' coded word. This 8-bit

word is fed to the digital multiplexer where it is transferred to the

output shift register when the coder gate is interrogated.

7.4.5 Parallel Digital Data

Each parallel digital (or event) signal is connected to a gate in

the digital multiplexer. When the digital multiplexer gate is interro­

gated, the output shift register will be loaded with a "1" if the input

signal is greater than 3.5 Vdc or if the input is open circuited. The

output shift register will remain a zero provided the input signal

is less than 0.5 Vdc and the input impedance is less than 5K ohms.,

7.4.6 PCM Telemetry Parameters

Tables 7-1 through 7-14 list the PCM telemetry parameters that

will be available for real-time analysis. Analog parameters recorded

on the flight qualification recorder and the data storage equipment are

not listed. Also, onboard displ~ and GSE parameters are not listed.

Information on parameters not listed is available in the Apollo Baseline

Master Measurements list and/or the Apollo Instrumentation Equipment

List for Spacecraft 101.

7.4.6.1 Column Definitions for Tables 7-1 through 7-14

A. Column 1 - Meas ID

The Measurement ID consists of seven characters:

Two letters follow by four numbers and one letter.

1. Module Code

The first letter designates the measurement location

by module.

a. A - ADAPTER

b. B - BOOSTER

c. C - COMMAND MODULE

d. L - LAUNCH ESCAPE TOWER

e. S - SERVICE MODULE

7-7
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2. Functional Subsystem Code

The second letter denotes the subsystem wherein the

measurement originates.

a. A - STRUCTURES

b. C - ELECTRICAL POWER

c. D - MASTER EVENTS SEQUENCE CONTROLLER

d. E - EARTH LANDING SEQUENCE CONTROLLER

e. F - ENVIRONMENTAL CONTROL

f. G - GUIDANCE & NAVIGATION

g. H - STABILIZATION & CONTROL

h. J - CREW EQUIPMENT

i. K FLIGHT TECHNOLOGY

j. L SCIENTIFIC EQUIPMENT

k. P - SERVICE PROPULSION

1. R - REACTION CONTROL

m. S - L/V EMERGENCY DETECTION

n. T - COMMUNICATIONS & INSTRUMENTATION

3. Discrete Number

Characters three through six are discrete numbers listed

sequentially within each subsystem.

B. Column 2 - Meas Description

The measurement description is a brief, definitive title

given to each measurement. Standard abbreviations are

used, where applicable.

C. Column 3 - TM

The telemetry column contains two characters. The first

character indicates the type of signal measured as follows:

H - High level analog

E - Event (one bit)

D - Digital word (more than one bit)

S - Serial digital word (more than one bit)

7-8
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The second character indicates the telemetry format as

follows':

1 - HER format only

2 - HER and LBR formats

D. Column 4 - Chan Code

The channel code contains information g~v~ng the high

bit rate (HER) sample rate, the type of parameter measure­

ment (analog, digital, etc.), and the channel code number

associated with that type of measurement.

EXAMPLE:

A 1

L- CHANNEL CODE NUMBER

A-ANALOG, HIGH LEVEL (0-5 Vdc)

DP-DIGITAL, PARALLEL

~---""DS-DIGITAL, SERIAL

E-EVENT

I-- NUMBER OF ZEROS FOLLOWING FIRS r:

DIGIT IN HBR SAMPLE RATE

~---------FIRST DIGITI IN HBR SAMPLE RATE

2

E. Column 5 - Data Range

The data range column indicates the total PCM range_ of

the parameter. For bilevel parameters a PCM "one" state

will be listed under HIGH and a PCM "zero" state will

be listed under LOW.

F. Column 6 - Inst Bus

The instrumentation bus column will indicate the power

source for a parameter. Some measurements are sensed and,

or signal conditioned within a particular system using

that systems' power and will be indicated by EPS, LES, EDS,

. ECS, G&N, S&C, SPS, C&W, AND C&I.

7-9
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The instrumentation system distribut-=s +28vdc power

directJ~ to certain sensors and signal conditioners.

These in~trumentation power buses are shown on Drawing 7.1

and are d:signated.

V - CM ESS INST BUS PWR FROM RHEB PNL 276-CBl.
1

V2 - CM ESS INST BUS PWR FROM RHEB PNL 276-CB2

V3S - SM ESS INST BUS PWR FROM RHEB PNL 276-CB3.

V4S - SM ESS INST BUS PWR FROM RHEB PNL 276-CB4.

V
5

- CM NON ESS INST BUS PWR FROM RHEB PNL 277-CB5.

V6 - CM NON ESS INST BUS PWR FROM RHEB PNL 277-CB6.

V - CM NON ESS INST BUS PWR FROM RHEB PNL 277-CB7.
7

V8 - CM NON ESS INST BUS PWR FROM RHEB PNL 277-CB8

V8S - SM NON ESS INST BUS PWR FROM RHEB PNL 277-CB8.

V
9

- CM NON ESS INST BUS PWR FROM RHEB PNL 277-CB9.

VIO - CM NON ESS INST BUS PWR FROM RHEB PNL 277-CBlO.

VSC - SCE PWR REQ'D FOR SIGNAL CONDITIONING (+20, -20,

and/or +lOVdc).

VSC5 - SCE CM +5Vdc PWR.

G. Column 7 - Sig Cond

The signal conditioner column uses the following code to

indicate the type of SCE module that is used to condition

the signal.

AA - dc Active Attenuator

DA - dc Differential Amplifier

DBA - dc Differential Bridge Amplifier

AC - ac to dc Converter

PD - Bi-phase Demodulator

FD - Frequency Demodulator

7-10
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H. Column 8 - Pwr Rqmts

The PWR requirement column gives dc power required for signal

conditioner and sensor unless otherwise indicated. The

power mayor may not include onboard display requirements

depending on whether the display is driven directly from

the sig cond or not.

I. Column 9 - O. B. Displ

The following acronyms and * indicate the type of onboard

display used for parameters that appear both onboard and in

the PCM bit stream.

* - Displayed on C&W System

M - Displayed on Meter

8M - Displayed on Selectable Meter

L - Displayed on Lamp Indicator

TB - Displayed on Talk Back (FLAG)

8TB - Displayed on Selectable Talk Back ( FLAG)

8MB - Displayed on Selectable Meter and Talk Back

J. Column 10 - Sig Dist

The following acronYmS indicate common circuit characteristics

of the PCM parameters being displayed to the crew.

CS - Common Signal Drives Display and PCM

88 - Separate Signal Drives Display and PCM

TSC - Common Sensor but PCM is Signal Conditioned

K. Column 11 - DWG CSMSH

This column will refere~ce the C8MSH drawing for system

information.
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SECTION 8
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CSM
SIC-IOI
REV A, PCN 2
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1. DWG 8.10 QZ b

WAS

SECTION 8

IS

CSM
S/C-IOI
REV A, PCN 2

2. DWG8.10 QZS

3. DWG 8.10 QZ2

DC
AMP

, 159<



Page intentionally left blank



SCS SIGNAL AND POWER CODE REV A
'I

(REF DWG 8.3 ZONE B/6)

CODE TYPE OF POWER CODE TYPE OF POWER

01 27.5 VDC 34 SCS LOGIC BUS 4
02 +20 VDC 35 -4 VDC
03 10 VAC 36 TRANSLATION CONTROL
04 2.2 KHz CLOCKWISE
05 25 VAC 37 SCS CONTROL MODE
06 +15 VDC 38 RCS ERROR
07 +14.5 VDC 39 GAl AC RATE OR
08 400 Hz SPIN MOTOR POWER ATTITUDE ERROR
09 26 VAC 400 Hz REFERENCE 40 GA2 AC RATE
10 14 VDC 41 DC RATE
11 13 VDC 42 ENGINE ON WITH 1
12 -15 VDC SECOND DELAYED OFF
13 +20 VDC 43 ENGINE ON/OFF 1 SECOND
14 +32 VDC DELAY
15 28 VDC 44 MODE SELECTED SCS
M 400 Hz 26 V BUS 1 SWITCH 3 OR 45 PITCH GYRO UNCAGE

800 Hz 0 PHASE lMU 46 YAW GYRO UNCAGE
N 400 Hz 26 VAC BUS 2 SWITCH 3 47 ROLL GYRO UNCAGE

OR 800 Hz 0 PHASE IMU 48 SIG COND POWER ~15.0,

P 400 Hz 26 VAC BUS 2 SWITCH 3 -2.5 AND -10 VDC
OR 400 Hz 26 VAC BUS 1 SWITCH 49 115 V 400 Hz PHASE A
6 OR 800 Hz 0 PHASE IMU 50 MODE SELECTED CMC

16 +x TRANSLATION 51 PITCH AUTO CNTL DISABLE
17 -x TRANSLATION 52 YAW AUTO CNTL DISABLE
18 +Y TRANSLATION 53 ROLL AUTO CNTL DISABLE
19 -Y TRANSLATION 54 PITCH ACCEL CMD ENABLE
20 +Z TRANSLATION 55 YAW ACCEL CMD ENABLE
21 -Z TRANSLATION 56 ROLL ACCEL CMD ENABLE
22 PITCH RATE COMMAND 57 DIRECT ULLAGE PITCH JETS
23 YAW RATE COMMAND 58 DIRECT ULLAGE YAW JETS
24 ROLL RATE COMMAND 59 .05g OFF
25 PITCH MIN IMP 60 GDC EULER
26 YAW MIN IMP 61 .05g ON
27 ROLL MIN IMP R 400/800 CPS OUT PHASE
28 PITCH DIRECT FDAI #1 RESOLVER SIG DEMOD
29 YAW DIRECT S 400/800 CPS OUT PHASE
30 ROLL DIRECT FDAI #2 RESOLVER SIG DEMOD
31 SCS LOGIC BUS 1 T FDAI 1 & 2 PYR RATE DEMOD
32 SCS LOGIC BUS 2 REF VOLTAGE
33 SCS LOGIC BUS 3 62 115 V 400 Hz

8-3
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SiC 101 CMC INPUTiOUTPUT CHANNELS ON TELEMETRY

CSM 101
REV A
NE.! PAGE

OUTPUT INPUT
B
I CHANNEL
T
5 11 12 13 14 30 31 32 33

WD91a WD91b WD92a WD92b WD93a WD93b WD94a WD94b

1 ISS OCDU [X[X 54 +P +P IXWARN ZERO ULLAGE RHC MIC

COMP
OPT [X[X RCS -P -P IX2 EC

ACTV EN XFER RHC MIC

3 UPL [XI[X[X SPS +Y +Y XACTV READY RHC MIC

TEMP COAR IXX 54 -Y -Y X4 CAUT ALGN SP/ABT RHC MIC

5
KEY ICDU IXIX CMC +R +R XREL ZERO L/O RHC MIC

IMU BL GY X -R -R X6 FLASH EC IN LINK ENABLE RHC MICEN

OPR X DN GY OCDU +X lXlX7 ERR WD SEL FAIL TRANSORO B*

IlX TVC [X GY X -X X IX8 SELENABLE A* TRANS

TST NB IlX GY IMU +Y [XC><9 SIGN-CONN TK/EN * OPER TRANS

CAUT ZERO TST GY SAT -Y lX UP
10 REST OPT ALARM ACT TAKO TRANS TM

BLK

X DIS EN DR IMU +Z LM UPL11 0 STBY CDU CAGE TRANS ATTACH FASTDAC 5

lXX RST DR ICDU -Z C><12 T CDU DNL
31A T FAIL TRANS FAST

ENG S-NB RST DR
IMU IX PIPA

13 ON INJ T CDU FAIL FREE/AUTO FAIL31B Z

lX S-IVB RST DR ISS
14 T CDU TN HOLD/AUTO PROCEED CMC

CO
32 Y ON WARN

X EN EN DR
IMU A/P X15 T6 T6 CDU OSC

RUPT RUPT X TEMP CONT ALARM

iC GYRO SELECT

AB GYRO

00 -
01 X
10 Y
11 Z

162< 8-5



CSM 101 ALARM CODES

CSM 101
REV A
NEW PAGE

ALARM CODE
(OCTAL)

110

112

113

114

115

116

117

120

121

122

205

206

207

210

211

212

213

214

PROGRAM AL~RM IS ON
ACTION REQUIRED FOR DISPLAY

V05N09E FOR DISPLAY

V05N09E FOR DISPLAY

V05N09E FOR DISPLAY

V05N09E FOR DISPLAY

V05N09E FOR DISPLAY

V05N09E FOR DISPLAY

V05N09E FOR DISPLAY

V05N09E FOR DISPLAY

V05N09E FOR DISPLAY

V05N09E FOR DISPLAY

V05N09E FOR DISPLAY

V05N09E FOR DISPLAY

V05N09E FOR DISPLAY

V05N09E FOR DISPLAY

V05N09E FOR DISPLAY

V05N09E FOR DISPLAY

V05N09E FOR DISPLAY

V05N09E FOR DISPLAY

DESCRIPTION

MARK REJECT WITH NO EFFECT (NO MARK IS
REJECTED, EITHER PREVIOUS MARKS HAVE
BEEN ACCEPTED OR NONE RECEIVED).

MARK REJECT WITH MARK SYSTEM NOT IS USE.

PROGRAM INTERRUPT #6 HAS OCCURRED WITH
CHANNEL 16 = O. CHANNEL 16 MONITORS
MARK, MARK REJECT AND NAV DSKY KEYBOARD.

OPTICS MARK RECEIVED WITH ALL REQUESTED
MARKS ALREADY PROCESSED.

OPTICS MODE SWITCH NOT IN COMPUTER POSI­
TION WITH OPTICS DRIVE REQUEST MADE
(V41N91E).

OPTICS MODE SWITCH MOVED FROM ZERO BEFORE
MINIMUM TIME EXPIRES (16.2 SEC).

OPTICS NOT AVAILABLE FOR DRIVING WHEN
DRIVE REQUEST RECEIVED (V41N91E).

OPTICS DRIVE REQUEST (V41N91E) WITH
OPTICS NOT PREVIOUSLY ZEROED.

IMU CDU CHANGE EXCESSIVE AFTER A MARK.

OPTICS MARK RECEIVED WITH MARK SYSTEM
NOT IN USE.

ACCELEROMETER SATURATED DURING SERVICER
ROUTINE MON nOR (6400 PULSES IN 2 SEC).

REQUEST FOR IMU CDU ZERO REJECTED SINCE
IMU IN COARSE ALIGN DUE TO GIMBAL LOCK.

ISS TURN ON REQUEST NOT PRESENT FOR THE
REQU IRED 90 SEC PEI?I OD.

IMU NOT OPERATING WHEN IMU CDU ZEROING
REQUEST IS RECEIVED.

EXCESSIVE ANGLE ERROR BETWEEN DESIRED
AND ACTUAL CDU AFTER COARSE ALIGN
COMPLETED.

PIPA FAIL HAS OCCURRED WITH PIPA'S NOT
IN USE.

ISS TURN ON REQUESTED WITH IMU OPERATE
SIGNAL NOT PRESENT.

PROGRAM IS USING THE IMU WHEN THE IMU
IS OFF.

r:':. 163<
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ALARM CODE
(OCTAL)

CSM 101
REV A

CSM 101 ALARM CODES - CONTINUED NEW PAGE

PROGRAM ALARM IS ON
ACTION REQUIRED FOR DISPLAY DESCRIPTION

215 .

217

401

404

405

405

407

AUTO DISPLAY
V05N09 FLASHING

V05N09E FOR DISPLAY

V05N09E FOR DISPLAY

AUTO DISPLAY
V05N09 FLASHING

AUTO DISPLAY
V05N09 FLASHING

V05N09E FOR DISPLAY

V05N09E FOR DISPLAY

PREFERRED IMU ORIENTATION SELECTED BUT
NOT AVAILABLE.

ERROR RETURN FROM ROUTINE GENERALLY
"IMUSTALL".

COMPUTED MIDDLE GIMBAL ANGLE EXCEEDS
50° OR DESI~ED FINAL MIDDLE GIMBAL
ANGLE EXCEEDS 59.5° FOR AN ATTITUDE
MANEWER.

PRIORITY ALARM. NOT TRACKING LM AND
TARGET IS OUTSIDE THE FIELD OF VIEW.

TWO STARS ARE NOT AVAILABLE.

START OF REND TR;Cf PROCEDURE (V57E)
REJECTED SINCE P20 NOT RUNNING AND/OR
FW1 BIT 5 = O.

TARGET OUT OF FIELD OF VIEW SO NO OPTICS
TRUNNION DRIVE IS DONE. NOT GENERATED
IF ALARM 404 EXISTS.

421 V05N09E FOR DISPLAY

507 AUTO DISPLAY
V05N09 FLASHING

507 V05N09E FOR DISPLAY

511 AUTO DISPLAY
V05N09 FLASHING

700 V05N09E FOR DISPLAY

1102 V05N09E FOR DISPLAY

1103 RESTART ON
V05N09E FOR DISPLAY

1104 RESTART ON
V05N09E FOR DISPLAY

1105 V05N09E FOR DISPLAY

1105 V05N09E FOR DISPLAY

1107 V05N09E FOR DISPLAY

1110 V05N09E FOR DISPLAY

OVERFLOW IN THE ORBITAL INTEGRATION
PACKAGE HAS OCCURRED.

ERROR RETURN FROM LAMBERT ROUTINE
(SATISFACTORY CONVERGENCE NOT ACHIEVED).

ERROR RETURN FROM LAMBERT ROUTINE PRO­
GRAMS TRANSFERS TO POO.

NO Tig FOR GIVEN ELEVATION ANGLE.

STATE VECTOR UPDATE CHANGE EXCEEDS
MAXIMUM.

FA ILURE IN COMPUTER SELF-CHECK HAS­
OCCURRED.

ILLEGAL STEP HAS BEEN EXECUTED IN
COMPUTER PROGRAM.

TOO MANY JOBS WAITING IN JOB DELAY
ROUTINE.

DOWNLINK RATE IS TOO FAST.

UPLINK RATE IS TOO FAST.

RESTART PHASE TABLE ENTRIES DISAGREE.

RESTART WITH NO ACTIVE RESTART GROUPS.

_··<t6~4·<
8-7



ALARM CODE
(OCTAL)

CSM 101
REV A

CSM 101 ALARM CODES - CONTINUED NEW PAGE

PROGRAM ALARM IS ON
ACTION REQUIRED FOR DISPLAY DESCRIPTION

1201

1202

1203

1200

1207

1210

1211

1301

1302

1401

1402

1403

1404

1405

1407

1410

1411

1412

1413

RESTART ON
V05N09E FOR DISPLAY

RESTART ON
V05N09E FOR DISPLAY

RESTART ON
V05N09E FOR DISPLAY

RESTART ON
V05N09E FOR DISPLAY

RESTART ON
V05N09E FOR DISPLAY

RESTART ON
V05N09E FOR DISPLAY

RESTART ON
V05N09E FOR DISPLAY

RESTART ON
V05N09E FOR DISPLAY

RESTART ON
V05N09E FOR DISPLAY

V05N09E FOR DISPLAY

V05N09E FOR DISPLAY

V05N09E FOR DISPLAY

V05N09E FOR DISPLAY

V05N09E FOR DISPLAY

V05N09E FOR DISPLAY

V05N09E FOR DISPLAY

V05N09E FOR DISPLAY

V05N09E FOR DISPLAY

V05N09E FOR DISPLAY

NO VAC AREAS ARE AVAILABLE.

NO JOB REGISTER SETS AVAILABLE.

NEW TASK CANNOT BE SUCCESSFULLY
INSERTED INTO WAITLIST.

DISPLAY SYSTEM ADDRESS BUFFERS ARE FULL,
HENCE ANOTHER JOB CANNOT BE ACCOMMODATED.

NO VAC AREA AVAILABLE FOR SEXTANT MARKS.

JOB ALREADY WAITING IN A PARTICULAR
"STALL" ROUTINE, HENCE ANOTHER JOB
CANNOT BE ACCOMMODATED.

OPTICS USE NOT ALLOWED WITH EXTENDED
VERB BEING PERFORMED.

ARC COSINE OR ARC SINE ARGUMENT TOO BIG.

SQUARE ROOT ARGUMENT TOO NEGATIVE.

TEST INDEX TOO LARGE IN TEXT PROGRAM
(Von.

ILLEGAL QUANTITY LOADED IN JET OR
ENGINE TEST PROGRAM (V07).

ILLEGAL QUANTITY LOADED IN SATURN OR
SPS STEERING TEST PROGRAM (v07).

ILLEGAL RESPONSE TO REQUEST TO PERFORM
CHECKLIST 4018, 4028, 4038 IN TEST
PROGRAM (Von.

IMU CDU'S BUSY DURING SATURN STEERING
TEST PROGRAM (V07).

Vg'S ARE INCREASING.

THRUST TOO LOW FOR CROSS PRODUCT STEER­
ING C6VNOW MUST BE ~.75 6VLAST)'

IMPROPER RESULTS FROM GYRO SCALE FACTOR
TEST.

BAD DRIVE OF XCDU IN TEST.

BAD DRIVE OF YCDU IN TEST.

···:~t65<
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CSM 101 ALARM CODES - CONCLUDED

CSM 101
REV A
NEW PAGE

ALARM CODE
(OCTAL)

1414

1426

1427

1430

1501

1502

1520

1600

1601

1602

1703

1704

1705

PROGRAM ALARM IS ON
ACTION REQUIRED FOR DISPLAY

V05N09E FOR DISPLAY

AUTO DISPLAY
V05N09 FLASHING·

AUTO DISPLAY
V05N09 FLASHING

RESTART ON
V05N09E FOR DISPLAY

RESTART ON
V05N09E FOR DISPLAY

RESTART ON
V05N09E FOR DISPLAY

V05N09E FOR DISPLAY

V05N09E FOR DISPLAY

V05N09E FOR DISPLAY

V05N09E FOR DISPLAY

AUTO DISPLAY
V05N09 FLASHING

V05N09E FOR DISPLAY

V05N09E FOR DISPLAY

DESCRIPTION

BAD DRIVE OF ZCDU IN TEST.

IMU ORIENTATION UNSATISFACTORY FOR
ENTRY (PROGRAM WAITS 10 SEC THEN
PROCEEDS).

IMU ORIENTATION REVERSED FOR ENTRY, SO
BALL READS 0° IN ROLL FOR LIFT DOWN
(PROGRAM WAITS 10 SEC THEN PROCEEDS).

COMPUTED ANGLES YIELD GIMBAL LOCK IN
A TEST PROGRAM.

DISPLAY SYSTEM ALARM.

ILLEGAL REQUEST FOR FLASHING DISPLAY.

MAJOR MODE CHANGE (V37) CANNOT BE
ACCEPTED.

OVERFLOW DURING COMPUTATION OF GYRO
DRIFT HAS OCCURRED (DURI~G TEST PROGRAM).

ERROR RETURN FROM GYRO TOKQUE ING, DUR WG
TEST PROGRAM OR DURING PULSE TmQUEI~:G

OF AZIMUTH CHANGE (INITIATED BY V78).

ERROR RETURN FROM OPTICS DURING P03.

LESS THAN 45 SEC REHA INWG TO IGt, IT ION

GNC AUTO MODE NOT SELECTED DURING REND
AND TRACKING PROGRAMS.

RHC IN CONTROL OF CSM-RCS DAP DURING
REND AND TRACKING PROGRAMS (FW1 BIT
14 = 1).



CSM 101
REV A
NEW PAGE

COAST AND ALIGN

TRANSMITTED IN PROG~5 00,01,02,03,05,06,07,11,51,52,53,54

WORD NO. DESCRI PTI ON REAL-TIME SIGNIFICANCE

lA COAST AND ALIGN LIST ID (00123)8 INDICATES COAST AND ALIGN LIST BEING XMITTED
IB SYNC BITS (77340)8 INDICATES DATA TO FOLLOW

2A RX
X COMPONENT OF VEHICLE

2B POSITION VECTOR
3A

~
Y COMPONENT OF VEHICLE

3B POSITION VECTOR
4A RZ

Z COMPONENT OF VEHICLE
4B POS ITI ON VECTOR

5A Vx
X COMPONENT OF VEHICLE CSM VEHICLE

5B VELOCITY VECTOR ST/,TE VECTOR
6A Vy

Y COMPONENT OF VEHICLE AND TIt-'E
6B VELOC ITY VECTOR
7A Vz Z COMPONENT OF VEHICLE
7B VELOCI TY VECTOR

8A TSV
TIME TAG FOR

8B RANDV

9A REDOCTR INDICATES THE NUMBER OF RESTARTS THAT HAVE OCCURRED
SINCE THE LAST FRESH START (V36E)

9B THETAD FINAL DESIRED XCDU
ANGLE FINAL DESIRED CDU ANGLES DURING COARSE ALIGN OR

lOA THETAD FINAL DESIRED YCDU ATTITUDE MANEUVERS. PREFERRED ATTITUDE DURING
ANGLE ORBITAL NAVIGATION (P20) AND AUTO OPTICS POSITIONING.

lOB THETAD FINAL DESIRED ZCDU INDICATE REORIENTATION ANGLES DURING ENTRY (P62).
ANGLE

11A ADOT X
MEASURED

11B BODY RATES
12A ADOTy

ABOUT CONTROL
12B AXES ANY TIME
13A ADOTZ

RCS DAP IS ON
13B FW6 BIT 15=0 14=1

14A
RSP-RREC VALVE OF DOWNRANGE RECOVERY

14B PJWGE ERROR (COMPUTED EVERY 2 SEC IN Pll, AFTER BURN
IN P40 ~ND P41. AND IN V82E)

15A HAPO ALTITUDE OF APOGEE (COMPUTED EVERY 2 SEC IN Pll OR
15B ONCE WITH V82E)

16A HPER ALTITUDE OF PERIGEE (COMPUTED WITH ALTITUDE OF APOGEE
16B [HAPOD

17A SPARE17B

8-10
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CSM 101
REV A
NEW PAGE

COAST AND ALIGN - Continued

TRANSMITTED IN PROGRAMS 00,01,02,03,05,05,07,11,51,53,54

\~ORD NO. DESCRI PTI O~I REAL-TIt1E SIGNIFICANCE

ISA MTPER TIME OF PERIGEE ALTITUDE (COMPUTED WITH ALTITUDE OF
ISB PERIGEE)

STAR SERIAL NUMBER MULTIPLIED BY 5. IN P51 AND P53
19A BESTI INDICATES FIRST STAR USED. IN P52 AND P54 INDICATES

2ND STAR SELECTED.
STAR SERIAL NUMBER MULTIPLIED BY 5. IN P51 AND P53

19B BESTJ INDICATES 2ND STAR USED. IN P52 AND P54 INDICATES
2ND STAR SELECTED.

20A STARSAVI X UNIT STAR VECTOR IN STABLE MEMBER COORDINATES.20B COORDINATES OF BEST I IN P51 AND P53.21A STARSAVIy COORDINATES OF BEST J IN P52 AND P54.21B
22A DATA VALID IN P51 THROUGH P54 ONLY.

22B STARSAVI Z
23A STARSAV2X UNIT STAR VECTOR IN STABLE MEMBER COORDINATES.23B COORDINATES OF BEST J IN P51 AND P53.24A
24B STARSAV2y COORDINATES OF BEST I IN P52 AND P54.

25A DATA VALID IN P51 THROUGH P54 ONLY.

25B STARSAV2Z

25A
Xx25B UNIT VF.CT"R OF27A
\ X STABLE t1Et1BER IN27B RE"ERENCE COORDINATES2SA Xz2SB REFSMMAT29A

29B YX UNIT VECTOR OF30A
Yy Y STABLE MEMBER IN30B REFERENCE COORDINATES31A

31B YZ

32A SPARE

32B CADRFLSH VALLIE OF RETURN ADDRESS INFORMATION FOR LAST
REOUESTED PRIORITY DISPLAY (FW4 BIT 14-1)

IF RCS DAP IS ON (FW5 BIT 15-0, BIT 14-1) SET TO -0
33A CHANTEMP (7777S) UNTIL MIN IMPULSE CONTROLLER IS USED (CHAN 31

BIT 14=0) THEN - CHAN 32

H:TEP~1EDIATE ATTITUDE ERRORS COMPUTED DURING CSM RCS
33B ERRORX DAP (DAP FOLLOWING ERRORS). ERRORS IN CONTROL CO-
34A ERRORy ORDINATES AND ARE LOADED INTO AK I S FOR FDAI ~!EEDLES

34B ERRORZ WHEN FVIO BIT 9=0 (FRESH START OR V51E SETS HIO
BIT 9-0).

S-l1



CSM 101
REV A
NEW PAGE

COAST AND ALIGN - Continued

TRANS~ITTED IN PROGRAMS 00,01,02,03,05,06,0/.11,51,52,53,54

WORD NO. DESCRIPTION REAL-TH1E SIGNI FICANCE

35A OPTMODES CONTROLS PERFORMANCE OF OPTICS FUNCTIONS

BITS 15-11 - NOT ASSIGNED - SHOULD BE 0
BIT 10=1 - OPTICS HAS BEEN ZEROEO SINCE LAST FRESH

START OR RESTART. GENERATES ALARM (120)8
IF OPTICS DRIVE IS ATTEMPTED WITH BIT=O.

BIT 9 - SET TO ONE WHEN OPTICS SWITCHED FROM COM-
PUTER MODE TO SOME OTHER MODE (~~AL OR
ZERO) . SET TO ZERO BY FRESH START.

BIT 8 - NOT ASSIGNED SHOULD BE O.
BIT 7 - LAST SAMPLED VALUE OF CHANNEL 30 BIT 7

(OPTICS CDU FAIL). GENERATES TRACKER
ALARM (DSPTAB 11 BIT 8=1) IF THIS BIT GOE
FROM 1 TO 0 PROVIDED BIT 2 OF OPTMODES
= O. SET TO ONE BY FRESH START OR
RESTART.

BIT 6 - NOT ASSIGNED SHOULD BE O.
BIT 5 - LAST SAMPLED VALUE OF CHANNEL 33 BIT 5

(0 = OPTICS MODE SWITCH IN COMPUTER).
BIT 4 - LAST SAMPLED VALUE OF CHANNEL 33 BIT 4

(0 = OPTICS MODE SWITCH IN ZERO) IF BIT
5 AND BIT 4 OF OPTMODES = 1, THE MANUAL
MODE IS SELECTED.

BIT 3 - SET TO ONE WHEN OPTICS MODE SWITCH SET
TO ZERO. REMAINS ONE FOR 16.2 SECONDS
(OPTICS ZEROING DELAY). IF MODE SWITCH
IS TAKEN OUT OF ZERO DURING 16.2 SECONDS
ALARM (116)8 IS GENERATED.

BIT 2 - BIT SET TO ONE TO INHIBIT ANY TRACKER
ALARMS DURIN" OPTICS ZEROING
DELAY.

BIT 1 = BIT SET TO ONE TO INDICATE OPTICS
ZEROING DELAY WILL COMPLETE IN .4 SEC
INHIBITS ALARM (116)R.

35B HOLDFLAG USED TO DETERMINE NATURE OF ATTITUDE HOLD CONTROL IN
CSM RCS DAP. IF >+0 PERFORM ATTITUDE HOLD ABOUT NJ"LES
CONTAINED IN CDU INPUT COUNTERS (PRESENT lMU ANGLES),
IF = +0 ATTITUDE HOLD ABOUT EXISTING REFERENCE, IF
<+0 AUTOMATIC STEERING TO BE PERFORMED.

36A CADRFLSH + 1 VALUE OF RETURN ADDRESS INFORMATION FOR LAST
REOUESTED MARK

36B CADRFLSH + 2 VALUE OF RETURN ADDRESS INFORMAT ION FOR LAST NORMAL
DISPLAY REQUESTED.

37A CDUS OPTICS SHAFT ANGLE READS SHAFT CDU READ COUNTER
37B PIPAX X, Y, A'ID Z PIPA INPUT COUNTERS. ZEROED AT THE38A PIPAY
38B PIPAZ STA~T OF AVEG A~D EVERY 2 SEC DURING AVEG.

39A CDUX X, Y, AI!D Z CDU INPUT COUNTERS. READ THE lMU CDU REAr
39B CDUY COU~ITERS, ZEROED DUR HJG ZERO ENCODE MWE (I MODES 33
40A CDUZ BIT 5=1).
40B CDUT OPT I CS TRUNtH O~I ANGLE READS TRUNNION CDU READ COUNTER

8-12
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CSM 101
REV A
NEVI PAGE

COAST AND ALIGN - Continued
TRANSMITTED IN PROGRAMS 00,81,02,03,05,06,07,11,51,52,53.54

WORD NO. DESCRIPTION REAL-TIME SIGflIFICANCE

SET RESET

R21MARK BIT 14
BIT 13-12

STEERSW BIT II
CYCLESW BIT 10
IMPULSW BIT 9
XDELVFLG BIT 8

ETPIFLG, FIRST FLG, RPEATFLG BIT 7
FINALFIG BIT 6
AVFLAG BIT 5
PFRATFLG BIT 4

FLAGWORD 0
CPHIXG1P BIT 15
J SWITCH BIT 14

BIT 13-11
COAROFIN BIT 10
NEEDLFLG BIT 9
IMUSE BIT 8
RNDVZFLG BIT 7
R53FLG BIT 6

BIT 5
TRUNFLG BIT 4
FP.EEFLG BIT 3

BIT 2
ESCAPESW BIT 1

FLAGWORD 1
NJETSFLG BIT 15

STIKFLAG BIT 14

ERADF LAG BIT 13
R31FLAG BIT 12
ENG2FLAG BIT II
TARGIFLAG BIT 10
TARG2FLAG BIT 9

VEHUPFLG BIT 8

UPDATFLG BIT 7
ONFLAG BIT 6
TRACKFLG BIT 5

BIT 4
ITERISW BIT 3
GUESSSW BIT 2
AVEGFLG BIT 1

FLAGWORD 2
DRIFTFLG BIT 15

OUTPUT 0F CALCGA IS C~X OUTPUT OF CALCGA IS THETAD
INTEGRATION OF WMATRIX INTEGRATION OF STATE VECTOR
NOT ASSIGNED SHOULD BE ZERO
USED IN TEST PROGRAMS SHOULD BE ZERO
TOTAL ATTITUDE ERROR DISPLAY DAP FOLLOWING ERROR DISPLAY
IMU IN USE IMU NOT IN USE
NOT USED IN COAST AND ALIGN
REQUEST FOR OPTI CS MARK REQUEST HAS NOT BEEN

INITIATED V51 FLASHING INITIATED
NOT USED SHOULD REMAIN ZERO
DRIVING OF TRUNNION ALLOWED
USED TO CONTROL INTERNAL SUBROUTINE PERFORMANCE
NOT USED SHOULD REMAIN ZERO
ORBIT HYPERBOLIC ORBIT ELLIPTIC

41A

41B

42A

CALCMAN3 BIT 3

2 JET X TRANSLATION \.lITH CSf1
RCS DAP

RHC IN CONTROL OF CSM
RCS DAP

V83 REND PARAM DISPLAY
NOT USED IN COAST AND ALIGN
NOT USED IN COAST AND ALI GN

CSM STATE VECTOR BEING
UPDATED

NOT USED SHOULD BE 0
NOT USED IN COAST AND ALIGN
NOT USED SHOULD BE 0
NOT USED IN COAST AND ALIGN
NOT USED IN COAST AND ALIGN
AVE G 2 SEC RATE TO CONTINUE

PLATFORM ALIGNf1ENT COMPENSA­
TED FOR IRIG DRIFT EVERY
82 SEC.

NOT USED IN COAST AND ALIGN
NOT ASSIGNED SHOULD BE ZERO
NOT USED IN COAST AND ALIGN
NOT USED IN COAST AND ALIGN
NOT USED IN COAST AND ALIGN
NOT USED IN COAST AND ALIGN
NOT USED IN COAST AND ALIGN
NOT USED IN COAST AND ALIGN
NOT USED IN COAST AND ALIGN
PREFERRED ATTITUDE COMPUTED

H! P40, P41

SET TO ONE AT END OF CALCULI,
TION OF A LARGE ATTITUDE MA­
NEUVER TO INDICJ\TE THAT NO
GIMBAL LOCK AVOIDA.'lCE IS REQ.

4 JET X TRANSLATIO'J HITH CSf
RCS DAP

CMC IN CONTROL OF CSM RCS
DAP

CONSTANT EARTH PAD RADIUS USED
FOR COORD TRANSFORMATI0N,
V85 REND PARAM DISPLAY.

STAR TRACKING REOUIRED
P51-P54

LEM STATE VECTOR BEING
UPDATED

AVE G TO TERf1If!ATE

PREFERRED ATTITUDE NOT COM­
PUTED. IF PREFERRED ATTI
TUDE IS SELECTED IN P52
AND P54 WITH RIT ~ 0 ALARM
2158 I'JILL 0CCUR.

GIMBAL LOCK AVOIDANCE IS
REQUIRED.
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TRANSMITTED IN PROGRAMS 00,01,02,03,05,06,07,11,51,52,53,54

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE

SET RESET

42A FLAGWORD 2
CALCMAN2

NODOFLG

BIT 2

BIT 1

USED IN MANEUVER CALCULATION~ UNLIKELY THAT CHANGES WILL
BE NOTED ON TELEMETRY
MAJOR MODE CHANGE (V37) TO MAJOR MOrE CHANGE TO ANY
POO ONLY ALLOWED. PROGRAM IS ALLOWED.

SET TO ZERO WHEN A PAIR
OF STARS IS FOUND.

STAR NOT OCCULTED.
\,1 ~1ATRIX NOT VALID F0R
ORBITAL NAVIGATION.
STATE VECTOR HAS BEEN UP­
DATED OR WILL NOT BE
UPDATED.
ENCKE (PRECISION) IllTEGRA­
TION vlILL BE PERFOR1'1EO.
LM. STATE VECTOR TO BE
INTEGRATED.
WMATRIX INTEGRATION WILL
BE 6x6 DIMENSION.
WMATRIX WILL NOT BE
INTEGRATED.

CONIC INTEGRATION WILL BE
PERFORMED.
CSM STATE VECTOR TO BE
INTEGRATED.
WMATRIX INTEGRATION WILL
BE 9X9 DIMENSION.
WMATRIX WILL 3E
INTEGRATED.

NOT USED IN COAST AND ALIGN
BIT SET TO ONE IF GIMBAL
ANGLE CALC DETERMINES A
MIDDLE GIMBAL ANGLE OF
>60 0 WILL OCCUR. GENE­
RATES ALARM 4018.
BIT SET TO ONE IF THE
REFSMMAT IS GOOD.

BIT ZEROE~ WITH COARSE
ALIGN, CAGE, SHUTDOWN AND
DURING ALIGNMENT PROGRAMS
INDICATING REFSMMAT NOT
GOOD AT THIS TIME.

NOT ASSIGNED SHOULD REMAIN ZERO
SET TO ONE IN P06 (CMC STANDBY SET TO ZERO 3 SEC AFTER

JUST PRIOR TO COMPUTER SHUT- ENTERING P05 (CMC OPERATE)
OOWN.
SET TO ONE AT BEGINNING OF
P52 AND P54 INDICATING TWO
STARS NOT YET FOUND. IF
IT IS STILL ONE AT END OF
STAR TABLE SEARCH ALARM
4058 RESULTS.
NOT USED IN COAST AND ALIGN
NOT ASSIGNED SHOULD BE ZERO
STAR OCCULTED.
\-/ ~1ATRIX VALID FOR 0R'lITAL
NAVIGATIml.
STATE VECTOR TO BE UPDATED.

BIT 1

BIT 2

BIT 3

BIT 4

BIT 9
BIT 8
BIT 7
BIT 6

BIT 5

BIT 10

BIT 12
BIT 11

BIT 13

BIT 15
BIT 14

INTYPFLAG

ONMONFLAG

DlMOFLAG

D60R9FLAG

REFSMFLG

VFLAG

STBYFLAG

STATEFLG

VI NT FLAG

cuLTF LAG
0RBI/FLAG

FLAGWORD 3
AUTMANSW
GLOKFAIL

42B

43A FLAG\oIORD 4
MRKIDFLG

PRIODFLG

ENDIOFLG

BIT 15

BIT 14

BIT 13

MARK OR EXTENDED VERB
DISPLAY IS WAITING FOR
A RESPONSE.
PRIORITY DISPLAY IS
WAITING FOR A RESPONSE.
PRIORITY OR NORMAL
DISPLAY IS WAITING FOR
A RESPONSE.

NO MARK OR EXTENDED VERB
DISPLAY WAITING.

NO PRIORITY DISPLAY
WAITING.
NEITHER PRIORITY OR
NORMA,L DISPLAY IS WAITING.

8-14



CSM 101
REV A
NEW PAGE

COAST AND ALIGN - Continued
TRANSMITTED IN PROGRAMS 00,01,02,03,05,05,07,11,51,52,53,54

WORD NO. DES CR IPTI ON REAL-TIME SIGNIFICANCE

SET RESET

43A FLAGWORD 4
NRMIDFLG

MvJAITFLG
NWAITFLG

MRKNVFLG

NRMNVFLG

PRONVFLG

PINBRFLG

MRUPTFLG

~JRUPTFLG

MRKOVFLG

RETlFLG

BIT 12

BIT 11
BIT 10

BIT 9

BIT 8

BIT 7

BIT 5

BIT 5

BIT 4

BIT 3

BIT 2
BIT 1

NORMAL DISPLAY IS WAITING NO NORMAL DISPLAY WAITING.
FOR A RESPONSE.
NOT PRESENTLY PROGRAMED. SHOULD BE ZERO.
NORMAL DISPLAY IS WAITING NO NORMAL DISPLAY WAITING.
TO BE INITIATED.
MARK OR EXTENDED VERB
DISPLAY FOUND DISPLAY
SYSTEM IN USE BY ASTRO­
NAUT OR UPLI NK.
NORMAL DISPLAY FOUND DISPLAY
SYSTEM IN USE BY ASTRONAUT
OR UPLINK.
PRIORITY DISPLAY FOUND DIS­
PLAY SYSTEM IN USE BY
ASTRONAUT OR UPLINK.
INTERFERENCE WITH AN
INTERNALLY GENERATED DIS­
PLAY HAS OCCURRED OR
TERMINATE HAS OCCURRED
WITH BIT 13 OF THIS
FLAGWORD = 1.
BIT SET TO ONE WHEN A MARK
OR EXTENDED VERB DISPLAY HAS
BEEN INTERRUPTED BY A PRIOR­
ITY DI SPLAY.
BIT SET TO ONE WHEN A NORMAL
DISPLAY IS INTERRUPTED BY A
MARK OR EXTENDED VERB DIS­
PLAY, OR A PRIORITY DISPLAY.
BIT SET TO ONE WHEN A MARK
OR EXTENDED VERB DISPLAY IS
TO INTERRUPT A NORMAL DISPLAY
NOT PROGRAMED. SHOULD BE ZERO.
NOT ASSIGNED. SHOULD BE ZERO

43B FLAGWORD 5
DSKYFLG
INTFLAG2

INTFLAG3

V59FLAG
INCORFLG

DMENFLG
COMPUTER

ENGONFLG
3AXISFLAG

BIT 15
BIT 14

BIT 13

BIT 12
BIT 11
BIT 10
BIT 9
BIT 8

BIT 7
BIT 5

DISPLAYS SENT TO DSKY.
ORBITAL INTEGRATION PROGRAM
PACKAGE IN USE,
SET IF RESTART PHASE CHANGE
OCCURS TO PREVENT RESET OF
BIT 14 IF A RESTART OCCURS.
NOT USED IN COAST AND ALIGN
NOT USED IN COAST AND ALIGN
NOT ASSIGNED SHOULD BE ZERO
NOT USED IN COAST AND ALIGN
BIT SET TO ONE IN FRESH
START INDICATES THAT THE
COMPUTER IS A CSM COMPUTER
HENCE SHOULD REMAIN 1.
NOT USED IN COAST AND ALIGN
BIT SET TO ONE WHEN ATTITUDE
MANEUVER IS' SPECIFIED BY 3
ANGLE,S.

8-15

NO DISPLAY SENT.
ORBITAL INTEGRATION PRO­
GRAM PACKAGE NOT IN USE.

INDICATES LGC

BIT SET TO ZERO WHEN AN
ATTITUDE MANEUVER IS
SPECIFIED BY SOME OTHER
ROUTINE.
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WORD NO. DESCRI PTI ON REAL-TIME SIGNIFICANCE

SET RESET

43B FLAGWORD 5
GRRBKFLG BIT 5 BIT SET TO ONE WITH V75E

INDICATING BACKUP LIFTOFF
SIGNAL HAS BEEN SENT.
INITIATES P11 IF CHAN 30
BIT 5 HASN'T ALREADY DONE SO.

BIT 4 NOT ASS IG~IED SH0ULD BE ZERO.
NOSOLNSW AND NOSOFLAG BIT 3 NOT USED IN COAST AND ALIGN

MG LVF LAG BIT 2 NOT USED IN COAST AND ALIGN
RENDWFLG BIT 1 WMATRIX IS VALID FOR USE IN W MATRIX IS NOT VALID FOR

REND NAVIGATION. USE IN REND NAVIGATION.

44A FLAGWORD 6 CSMDAP BIT 1 BIT 15 } INDICATE o}NO DAP I} TVC 0
} RC'3 1 } SATURN

DAP BIT 2 BIT 14 DAP STATUS o OR ENTRY o DAP 1 1 DAPDAP

DC1AR'" AND "WOSW
BIT 13 NOT USED IN COAST AND ALIGN

CMDAPARM BIT 12 NOT USED IN COAST AND ALIGN
GAMDIFSW BIT 11 NOT USED IN COAST AND ALIGN
GONE PAST BIT 10 NOT USED IN COAST AND ALIGN
RELVELS\~ BIT 9 NOT USED IN COAS T AND ALI GN

KNOWNFLG AND EGSW BIT 8 NOT USED IN COAST AND ALIGN
HUNTSW1 BIT 7 NOT USED IN COAST AND ALIGN
HIND BIT 6 NOT USED IN COAST AND ALI GN
INRLSW BIT 5 NOT USED IN COAST AND ALIGN
LATSW BIT 4 NOT USED IN COAS T AND ALI GN
.05GSW BIT 3 NOT USED IN COAS T AND ALI GN
CMDSTBY BIT 2 NOT USED IN COAST AND ALIGN
GYMDIFSW BIT I NOT USED IN COAST AND ALI GN

44B FLAGWORD 7
TEMIFLAG BIT 15 NOT USED IN COAST AND ALIGN

I BIT 14 . NOT ASSIGNED SHOULD BE ZERO
IGNFLAG BIT 13 NOT USED IN COAST AND ALIGN

i ASTNFLAG BIT 12 NOT USED IN COAST AND ALIGNi, TIMRFLAG BIT 11 NOT USED IN COAST AND ALIGN
. UNNORMSW BIT 10 NOT USED IN COAST AND ALI GN

TTMODESW BIT 9 EXPECTED TO BE ZERO NOT USED IN COAST AND ALIGN
GONEBY BIT 8 NOT USED IN COAST AND ALIGN
IDLEFLAG BIT 7 INHIBIT 6V MONITOR. SET AVEG vlILL PERFORM 6V

TO ONE AT CUTOFF OF EITHEP MONITOR FU~ICTION.

SPS OR SATURN.
V37FLAG BIT 6 AVERAGE G IS RUNNING. AVERAGE G COMPUTED STATE

VECTOR HAS BEEN UPDATED.
(AVE G IS OFF).

BIT 5 NOT ASSIGNED. SHOULD BE ZERO.
UPLOCKFL BIT 4 NOT USED IN COAST AND ALIGN
VERI FLAG BIT 3 NOT USED IN COAST AND ALIGN
ATTCHFLAG BIT 2 LM ATTACHED INDICATION FOR LM NOT ArTACHED

CSM RCS DAP COMPUTATION.
TFFSW BIT 1 CALCULATE TIME OF PERIGEE. CALCULATE TFF' SINCE BIT IS

RESET AFTER PERIGEE TIME
IS COf'IPUTElI. flIT l'fILL RE
OBSERVED AS ZERO.
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WORD NO. DESCRIPTION REAL-TI~1E SIGNIFICANCE

45A DSPTAB + 0 DISPLAY TABLE CODES FOR GENERATION DSKY NUMERICS.
45B DSPTAB + 1
46A DSPTAB + 2
46B DSPTAB + 3
47A DSPTAB + 4
47B DSPTAB + 5 USED TO INDICATE VERB-NOUN, MAJOR
48A DSPTAB + 6 MODE AND Rl R2 R3 DISPLAYS.
48B DSPTAB + 7
49A DSPTAB + 8
49B DSPTAB + 9
50A DSPTAB + 10
50B DSPTAB + 11 DISPLAY TABLE TO DSKY STATUS LIGHTS.

604008 =PROGRAM CAUTION, 602008 =TRACKER WARNING
60020R =NO ATTITUDE 60040R =GIMBAL LOCK

51A
TNQW

COMPUTER CLOCK INDICATING TIME SINCE LIFTOFF.
51B UPDATED BY V55E OR V73E.

52A
RX

X COMPONENT OF "OTHER"
52B VEHICLE POSITION
53A Ry Y COMPONENT OF "OTHER"
53B VEHICLE POSITION
54A

RZ
Z COMPONENT OF "OTHER"

54B VEHICLE POSITION
55A X COMPONENT OF "OTHER" LM ("OTHER") STATE VECTOR

55B Vx VEHICLE VELOCITY
56A

Vy Y COMPONENT OF "OTHER"
56B VEHICLE VELOCITY
57A

Vz
Z COMPONENT OF "OTHER"

57B VEHICLE VELOCITY
58A TETLM TIME TAG FOR LM (OTHER) STATE VECTOR
58B

59A REDOCTR SAME AS 9A
59B THETAD SAME AS 9B
60A THETAD SAME AS lOA
60B THETAD SAME AS lOB
61A ADOTX SAME AS llA, lIB61B
62A AOOTy SAME AS 12A, 12B62B
63A ADOTZ SAME AS 13A, 13B63B

64A
TFF TIME FROM INTERFACE ALTITUDE 300,000 FT

64B ABOVE PAD RADIUS.

65A
65B OGC REQUIRED OUTER GIMBAL GYRO TORQUE ANGLE
66A
66B I(;C REQUIRED INNER GIMBAL GYRO TORQUE ANGLE
67A

MGC67B REOUIRED MIDDLE GIMBAL GYRO TORQUE ANGLE
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68A
VGX68B

69A
VGY

NOT USED IN COAST
69B AND ALIGN
70A

VGZ70B

71A FAILREG + 0 CONTAINS ALARM PATTERN OF FIRST ALARM RECEIVED
71B FAILREG + 1 CONTAINS ALARM PATTERN OF SECOND ALARM RECEIVED

72A PI PTIME I VALUE OF TI ME WHEN THE PIPAS WHERE
72B LAST READ

73A FAILREG + 2 CONTAINS ALARM PATTERN OF MOST RECENT ALARM
(3RD IF OXXXX8, >3 IF 4XXXX8)

73B ALMCADR + 0 CONTAINS REGISTER PORTION OF 1ST ADDRESS
FOLLOWING MOST RECENT ALARM.

74A INTVECy VALUE OF COMPENSATED PIPA PULSES ABOUT THE
74B PRELAUNCH Y AXIS.
75A INTVECZ VALUE OF COMPENSATED PIPA PULSES ABOUT THE
75B PRELAUNCH Z AXIS.

76A DELVX76B X, Y, Z COMPENSATED PIPA COUNT FOR
77A DELVy 2 SECOND INCREMENT DURInG AVERAGE G. THEREFORE
77B ONLY APPLIES DURING P11 IN COAST AND
78A DELVZ ALIGN LIST- TRANSMISSIO~!.

78B

79A VALUE OF COMPUTER CLOCK WHEN LIFTOFF OCCURRED,

79B TEVENT t-/HEN SPS Et,IGINE CAME ON, OR ~IHEN SPS ENGINE
WENT OFF.

80A
80B
81A SPARES81B
82A
82B

83A AKO (ROLL ATTITUDE ERROR) VEHICLE ATTITUDE ERRORS SENT TO FDAI NEEDLES
THRU ECDU.

83B AK1 (PITCH ATTITUDE ERROR) DURING P11 ACTUAL VALUE DIVIDED BY FOUR SO THAT

84A AK2 (YAW ATTITUDE ERROR) MAX ERROR IS (4X16-2/3)o. DURING RCS DAP EITHER
TOTAL ATTITUDE ERROR OR DAP FOLLOWING ERROR
IS DISPLAYED. (DETERl'INED BY FWOBIT q).

84B OGARATE NOT USED IN COAST AND ALIGN
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. WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE

85A DAPDATARI BIT SET RESET
LOADED WITH V48N46E 15 NOT USED SHOULD BE ZERO

14 o ~ NO DAP I} LM-ON O} LM-OFF :(
SATURN

OR
13 o ENTRY ORCS DAP 1 RCS DAP DAP

12-11 NOT USED SHOULD BE ZERO
10 USE AIC QUAD (RCS JETS) IF BIT 7=0 USE AlC AND BID
9-8 NOT USED SHOULD BE ZERO

7 USE BID QUAD (RCS JETS) IF BIT 10=0 USE AIC AND BID
6-5 NOT USED SHOULD BE ZERO

4 5° DEADBAND O. 5° DEADBAND
3 NOT USED SHOULD BE ZERO
2

( SPECIFY ) 0 }.or o } o.r 1 }. 5° 1 } 4°
MANEUVER RATE 0 o S~C 1 S~CI SEC 1 SEC

8513 DAPDATAR2 BIT SET RESET
LOADED WITH V48N46E 15-14 NOT USED SHOULD BE ZERO

13 USE AIC QUAD FOR ROLL USE BID QUAD FOR ROLL
12-11 NOT USED SHOULD BE ZERO

10 USE OF A QUAD ALLOWED USE OF A QUAD NOT ALLOWED
9-8 NOT USED SHOULD BE ZERO

7 USE OF 13 QUAD ALLOWED USE OF 13 QUAD NOT ALLOWED
6-5 NOT USED SHOULD BE ZERO

4 USE OF C QUAD ALLOWED USE OF C QUAD NOT ALLOWED
3-2 NOT USED SHOULD BE ZERO

1 USE OF D OUAD ALLOWED USE OF D OUAD NOT ALLOWED
86A RSBBQ VALUE OF BBANK AND Q REGISTERS AT THE TIME OF A RESTART.
8613 USED TO DETERMINE LOCATION OF RESTART OCCURRENCE.

87A ALARMCADR + 0 SAME AS 7313
8713 ALARMCADR + 1 BBANK PORTION OF THE 1ST ADDRESS FOLLOWING MOST RECENT ALARM

88A IMODES 30 BIT SET RESET
BITS 15 THROUGH 9 15 IMU TEMP OUT OF LIMITS. I IMU TEMP WITHIN LIMITS.
ARE LAST SAMPLED (CHANNEL 11 BIT 4 IS SET TO AGREE ',11TH THIS BIT).
VALUE OF CHANNEL 14 NO ISS TURN ON REQUEST ISS TURN ON REQUEST HAS
30 EXCEPT FOR BIT OCCURRED.
10 WHICH IS LAST 13 NO IMU FAIL IMU FAIL HAS OCCURRED. IF
SAMPLED VALUE OF BIT 4 OF THIS WORD IS ALSO
CHAN 33 BIT 13. ZERO SETS CHAN 11 BIT 1=1.

12 NO ECDU FAIL ECDU FAIL HAS OCCURRED.
IF BIT 3 OF THIS WORD IS
ALSO ZERO, SET CHAN 11
BIT 1=1.

11 NO IMU CAGE COrvMAND I MU CAGE COrvMANDED
10 PIPA FAIL HAS OCCURRED.

IF BIT 1 OF THIS WORD IS
ALSO ZERO SET CHAN 11
BIT 1=1.

9 IMU NOT OPERATING IMU OPERATING
8 BIT USED IN IMU TURN-ON SEQUENCING. SET FOR .48 SEC

WILL MOST LIKELY BE ZERO.
7 BIT USED IN IMU TURN-mJ SEQUEtICING. SET FOR .48 SEC

WILL MOST LIKELY BE ZERO.
6 IMU INITIALIZATION BEING IMU NOT IN INITIALIZATION.

ACCOMPLISHED (CAGE CMD,
,IMU ZEROING,TURN-ON DELAY
ALL SET THIS BIT).
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WORD NO. DESCRI PTI ON REAL-TIME SIGNIFICANCE

88A IMODES 30 BIT

4

3

2

SET
INHIBIT ALARM 2128 IF PIPA
FAIL OCCURS DURING TURN-ON
SEOUENCING.
INHIBIT ISS WARNING BASED
ON IMU FAIL (OCCURS DURING
TURN-ON DELAY AND COARSE
ALIGN).
INHIBIT ISS WARNING BASED
ON ECDU FAIL (OCCURS DURING
TURN-ON DELAY AND IMU ZERO).
INDICATES TURN-ON DELAY
FAILURE ALONG WITH ALARM
2078·
INHIBIT ISS WARNING BASED
ON PIPA FAIL. (BIT IS ONE
UNLESS AVERAGE "G" IS
RUNNING.

RESET

ISS WARNING NOT INHIBITED.

ISS WARNING NOT INHIBITED.

NO TURN-ON DELAY FAILURE.

ISS WARNING NOT INHIBITED
(AVERAGE G IS RUNNING).

88B IMODES 33

89A
89B
90A
90B

CDUX
CDUY
CDUZ
CDUT

15 NOT ASSIGNED SHOULD REMAIN ZERO
14 MONITORS THE LAST SAMPLED SET TO ZERO WHEN STANDBY

VALUE OF CHANNEL 30 BIT 14. BUTTON ON DSKY IS PRESSED
(CONTROLS PROCEED FUNCTION
THE SAME AS V33E.)

13 MONITORS THE LAST SAMPLED SET TO ZERO IF PIPA FAIL
VALUE OF CHANNEL 33 BIT 13. HAS OCCURRED.

12 MONITORS THE LAST SAMPLED SET TO ZERO IF TELEMETRY
VALUE OF CHANNEL 33 BIT 12. DOWNLINK IS TOO FAST.

11 MONITORS THE LAST SAMPLED SET TO ZERO IF UPLINK IS
VALUE OF CHANNEL 33 BIT 11. TOO FAST.

10-7 NOT ASSIGNED SHOULD REMAIN ZERO
6 lMU USE FOR VEHICLE ATTITUD1 SET OF ZERO AFTER FINE

SHOULD NOT BE ATTEMPTED. ALIGN ROUTINE.
SET TO ONE IN COARSE ALIGN
AND IMU ZEROING.

5 SET TO ONE DURING IMU NOT EXPECTED TO BE USED
ZEROING ROUTINE (V40N20E). IN FLIGHT.

4-3 NOT ASSIGNED SHOULD BE ZERO
2 USED IN GROUND TESTING ONLY I
I SET TO ONE WITH V35E (LAMP

TEST) FOR 5 SEC.
SAME AS 39A
SAME AS 39B
SAME AS 40A
SAME AS 40B

91A CHANNEL 11 BIT 15-14
13

12-11
10

9

8
7

6

NOT ASSIGNED SHOULD BE ZERO.
SET TO ONE FOR SPS ENGINE ON NOT USED IN COAST AND
ALIGN.
NOT ASSIGNED SHOULD BE ZERO.
SET 1 WHEN ERROR RESET KEY CODE FROM UPLINK OR DSKY
IS RECEIVED.
TEST CONNECTOR OUTPUT SET TO ONE 2 SECONDS AFTER
AVE G STARTS AND REMAH,S I UNTIL AVE GErm.
NOT ASSIGNED SHOULD BE ZERO.
SET TO ONE WHEN OPERATOR ERROR HAS OCCURRED. RESET
WITH ERROR RESET VIA DSKY'OR UPLINK.
SET TO 1 WHEN OPERATOR ACTION IS REQUIRED (DSKY
IS FLASHING).
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WORD NO.

91A

DESCRIPTION

CHANNEL 11 BIT 5

4
3

2

REAL-TIME SIGNIFICANCE

SET TO 1 WITH KEY RELEASE LIGHT INDICATING PROGRAM
DESIRES USE OF DSKY DISPLAYS.
SET TO ONE WHEN THE IMU TEMP IS OUT OF LIMITS.
SET TO 1 WHEN UPLINK INTERRUPT OCCURS INDICATING
UPLINK ACTIVITY.
SET TO 1 WHEN COMPUTER IS WORKING ON AN ACTIVE
JOB. GENERATES COMPUTER ACTIVITY LIGHT.
SET TO 1 WITH ISS WARNING.
SETS ISS WARNING LIGHT.

91B CHANNEL 12

15 SET TO ONE 4 SECONDS AT THE EtJD OF THE ISS 90 SEC.
TURN-ON DELAY INDICATING TURN-ON DELAY COMPLETE.

14 S-IVB CUTOFF COMMAND. NOT EXPECTED TO BE USED
DURING FLIGHT.

13 S-IVB INJECTION SEqUENCING START NOT EXPECTED TO
BE USED DURING FLIGHT.

12 NOT ASSIGNED SHOULD BE ZERO.
11 DISENGAGE OPTICS DAC NOT EXPECTED TO BE USED.
10 ZERO OPTICS COMMAND NOT EXPECTED TO BE USED.
9 SET TO ONE WITH V46E IF BITS 14-13 OF DAPDATARI = 1

SETS S-IV3 TAKEOVER ENABLE.
8 SET TO ONE IN P40 IF TVC DAP IS GOING TO BE USED.

SETS TVC DAP ENABLE.
7 NOT ASSIGNED SHOULD BE ZERO.
6 IMU CDU ERROR COUNTER ENABLE SET TO ONE DURING

COARSE ALIGN, S-IVB TAKEOVER AND ATTITUDE ERRORS
TO FDAI.

5 IMU CDU ZERO COMMAND. SET TO ONE ANYTIME IMU CDU
READ COUNTERS ARE TO BE ZEROED.

4 lMU COARSE ALIGN ENABLE. SET TO ONE ANYTIME lMU
IS TO BE COARSE ALIGNED.

3 NOT USED
2 OPTICS CDU ERROR COUNTER ENABLE. SET TO ONE

DURING OPTICS COARSE ALIGN OR TVC DAP ENABLE.
1 ZERO OPTICS CDU. SET TO ONE FOR 0.2 SEC AT THE

END OF OPTI CS ZEROI NG SEnUENCE. BECAUSE OF
SHORT SET TIME IT SHOULD BE ZERO.

92A CHANNEL 13

15 T6RUPT ENABLE. ONE ENABLES THE TIME 6 COUNTER TO
START COUNTING DOWN FOR RCS JET ON TIME. USED IN
CSM-RCS DAP AND TVC ROLL DAP.

14 NOT EXPECTED TO BE USED SHOULD BE ZERO.
13 NOT EXPECTED TO BE USED SHOULD BE ZERO.
12 NOT EXPECTED TO BE USED SHOULD BE ZERO.
11 SET TO ONE AT THE END OF P06 TO ENABLE STANDBY

BUTTON TO DOr1NMODE THE COMPUTER TO STANDBY.
10 SET TO 1 BY V35E (LAMP TEST). REMAINS 1 FOR 5 SEC.
9 NOT ASSIGNED SHOULD BE ZERO.
8 NOT USED SHOULD BE ZERO.
7 WORD ORDER CODE BIT 1 EXCEPT FOR WORDS 1 AND 51.
6 BLOCK UPLINK NOT SET BY PROGRAM
5 NOT USED SHOULD BE ZERO.

4 1 NOT ASSIGNED SHOULD BE ZERO.
92B CHANNEL 14

15 XCDU DRIVE ENABLE. ENABLES PULSES TO BE SENT FROM
COMPUTER TO XCDU ERROR COUNTER.

14 YCDU DRIVE ENABLE
13 ZCDU DRIVE ENABLE
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WORD NO. DESCRI PTI ON REAL-TIME SIGNIFICANCE

92B CHANNEL 14

93A CHANNEL 30

12

11
10

9
8
7
6
5

4-2
1

TRUNNION CDU DRIVE ENABLE. ENABLES PULSES TO BE
SENT TO TRUNNION CDU ERROR COUNTER FOR EITHER
OPTICS COARSE ALIGN OR TVC YAW AXIS COMMAND.
SHAFT CDU DRIVE ENABLE. ALSO TVC PITCH AXIS COMMAND.
ENABLE GYRO TORqUEING. E~IA[)LES PULSES TO BE SENT
FROM COMPUTER TO GYRO PULSE TORQUE ELECTRONICS.
BIT SET TO ONE TO INDICATE NEGATIVE GYRO TORQUE.°} NO o} TOROUE I} TOROUE 1 } TORQUE° AXIS 1 X-AXIS GYRO ° Y-AXIS GYRO 1 Z-AXIS GYRO
SET TO ONE TO ENABLE GYRO PULSE TORqUE POWER SUPP.LY.
NOT USED
NOT ASSIGNED
NOT USED

93B CHANNEL 31

15 ZERO IF IMU TEMP WITHIN LIMITS.
14 ZERO IF ISS IS ON OR COMMANDED ON.
13 ZERO IF IMU FAIL HAS OCCURRED.
12 ZERO IF IMU CDU FAIL HAS OCCURRED.
11 ZERO IF IMU CAGE HAS BEEN COMMANDED.
10 ZERO IF LV GUIDANCE SW IN CMC POSITION. (S/C CONTROL

OF SATURN).
9 ZERO IF IMU OPERATING WITH NO MALFUNCTIONS.
8 NOT ASSIGNED SHOULD BE ZERO.
7 ZERO IF OPTICS CDU FAIL HAS OCCURRED.
6 ZERO IF GUIDANCE REFERENCE RELEASE HAS OCCURRED.
5 ZERO IF LIFTOFF HAS OCCURRED CAUSES CHANGE FROM

P02 TO Pl1-
4 ZERO IF S-IVB SEPARATION OR ABORT HAS OCCURRED.
3 ZERO WHEN SPS ENGINE BURN PPEPARATIONS ARE

COMPLETE.
2 ZERO IF CM/SM SEPARATION HAS OCCURRED.
1 ZERO IF ULLAGE THRUST FROM S-IVB PRESENT.

THC INPUTS

RHC INPUTS

15

14
13

12
11
10

9
8
7
6
5
4
3
2
1

SET TO ZERO IF COMPUTER IS IN CONTROL OF THE SPACECRAFT.
SET TO ONE BY G&N AUTOPILOT CmlTROL SI-IITCH OFF OR IMU
OFF.
ZERO IF RCS DAP FREE MODE IS SELECTED.
ZERO IF RCS DAP HOLD MODE IS SELECTED.
IF SITS 14 AND 13 = 112 AUTOMATIC MODE SELECTED.
ZERO IF -Z TRANSLATION COMMANDED.
ZERO IF +Z TRANSLATION CCMMANDED.
ZERO IF -Y TRANSL.ATION COMMANDED.
ZERO IF +Y TRANSLATION COMMANDED.
ZERO IF -X TRANSLATION COMMANDED.
ZERO IF +X TRANSLATION COMMANDED.
ZERO IF -ROLL CCMMANDED.
ZERO IF +ROLL COMMANDED.
ZERO IF -YAW COMMANDED.
ZERO IF +YAW COMMANDED.
ZERO IF -PITCH COMMANDED
ZERO IF +PITCH COMMANDED.
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WORD NO. DES CRI PTI ON REAL-TIME SIGNIFICANCE

94A CHANNEL 32

15 NOT ASSIGNED SHOULD BE ZERO.
14 ZERO IF PROCEED KEY (FORMERLY STANDBY) ON DSKY IS

PRESSED.
13-12 NOT ASSIGNED SHOULD BE ZERO.

11 NOT USED IN SiC 101.
10-7 NOT ASSIGNED SHOULD BE ZERO.

6 ZERO IF -ROLL COMMANDED.
5 ZERO IF +ROLL COMMANDED.

MINIMUM H1PULSE 4 ZERO IF -YAW COMMANDED
CONTROLLER INPUTS 3 ZERO IF +YAW COMMANDED

2 ZERO IF -PITCH COMMANDED
I ZERO IF +PITCH COMMANDED

948 CHANNEL 33 15 ZERO IF COMPUTER OSCILLATOR HAS STOPPED.
14 ZERO IF CMC WARNING HAS OCCURRED.
13 ZERO IF PIPA FAIL HAS OCCURRED.
12 ZERO IF TELEMETRY DOWNLINK IS TOO FAST.
11 ZERO IF UPLINK TOO FAST.
10 ZERO IF BLOCK UPLINK SWITCH IN SPACECRAFT IS SET

TO BLOCK.
9-8 NOT ASSIGNED SHOULD BE ZERO.
7 NOT USED
6 NOT USED
5 ZERO IF CMC CONTROL OF OPTICS IS SET.
4 ZERO IF ZERO OPTICS IS SET.

3-1 NOT ASSIGNED SHOULD BE ZERO.

95A DSPTAB + 0
95B DSPTAB + I
96A DSPTAB + 2
96B DSPTAB + 3
97A DSPTAB + 4
97B DSPTAB + 5 SAME AS 45A TO SOB98A DSPTAB + 6
98B DSPTAB + 7
99A DSPTAB + 8
99B DSPTAB + 9

100A DSPTAB + 10
100B DSPTAB + 11
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WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE

lA
RE~JDEZVOUS ANLJ t-'KI: I HKU:, I

(00357)8 INDICATES REND AND PRETHRUST BEING SENT.LI ST ID
IB SYNC BITS (77034)8 INDICATES DATA TO FOLLOW

2A RX
X COMPONENT OF VEHICLE

2B POSITION VECTOR
3A Ry Y COMPONENT OF VEHICLE
3B POS IT ION VECTOR
4A

RZ
Z COMPONENT OF VEHICLE

4B POS IT I ON VE CTOR

CSM VEHICLE STATE
5A Vx

X COMPONENT OF VEHICLE VECTOR AND TIME
5B VELOCITY VECTOR
5A Vy Y COMPONENT OF VEHICLE
5B VELOCITY VECTOR
7A Vz

Z COMPONENT OF VEHICLE
7B VELOCITY VECTOR

8A
TSV

TIME TAG FOR
8B R AND V

REDOCTR
INDICATES THE NUMBER OF RESTARTS THAT HAVE

9A OCCURRED SINCE THE LAST FRESH START (V35E)

9B THETAD FINAL DESIRED XCDU
ANGLE FINAL DESIRED CDU ANGLES DURING COARSE ALIGN OR

lOA THETAD FINAL DESIRED YCDU ATTITUDE MANEUVERS. PERFERRED ATTITUDE DURING OR-
ANGLE BITAL NAVIGATION (P20) AND AUTO OPTICS POSITIONING.

lOB THETAD FINAL DESIRED ZCDU INDICATE REORIENTATION ANGLES DURING ENTRY (P52).
ANGLE

llA ADOTX
MEASURED

lIB BODY RATES
12A ADOTy ABOUT CONTROL
12B AXES ANY TIME
13A ADOTZ RCS DAP IS ON
13B FW5 BIT 15=0 14=1

14A LAT VALUE OF GEODETIC LATITUDE DISPLAYED BY NOUNS
14B 43 57 AND 89.
15A LONG VALUE OF LONGITUDE DISPLAYED BY NOUNS 43
15B AND 57.

15A VALUE OF ALTITUDE. (IF FWI SIT, 13=1, ALT BASED
158 ALT ON FISCHER ELLIPSE. IF FHl BIT 13=0 ALTITUDE

ABOVE LAUNCH PAD RADIUS). DISPLAYED'BY NOUN 4",.

17A FAILREG + 0 CONTAINS ALARM PATTERN OF FIRST ALARM RECEIVED.
17B FAILREG + 1 CONTAI~JS ALARM PATTERN OF SECOND ALARM RECEIVED.

18A FAILREG + 2 CONTAINS ALARM PATTERN OF MOST RECENT ALARM ORD
IF OXXXX8 > 3 IF 4XXXXR).

18B ALMCADR + 0 CONTAINS REGISTER,PORTION OF 1ST ADDRESS
FOLLOWING MOST RECENT ALARM.
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19A SPARES
19B

20A RANGE
CALCULATED RANGE TO OTHER VEHICLE DISPLAYED BY

20B NOUNS 53 AND 54. VALID WITH V83E OR V85E ONLY.
21A RRATE

CALCULATED RANGE RATE TO OTHER VEHICLE DISPLAYED BY
21B NOUNS 53 AND 54. VALID WITH V83E OR V85E ONLY.

22A
VALUE OF ANGLE BETWEEN LOCAL HORIZONTAL AND +X AXIS

RTHETA (NOUN 54) OR STAR LINE OF SIGHT (NOUN 53). VALID
22B WITH V83E OR V85E ONLY.

23A WBODY 0 DESIRED BODY ROLL RATE ABOUT CONTROL AXIS
23B DETERMINED IN CSM-RCS DAP.
24A WBODY 1 DESIRED BODY PITCH RATE ABOUT CONTROL AXIS
24B DETERMINED IN CSM-RCS DAP.
25A WBODY 2 DESIRED BODY YAW RATE ABOUT CONTROL AXIS
25B DETERMINED IN CSM-RCS DAP

IF RCS DAP IS ON (FW6 BIT 15=0, BIT 14=1) SET TO -0
26A CHANTEMP (77778) UNTIL MIN IMPULSE CONTROLLER IS USED

(CHAN 31 BIT 14=0) THEN = CHAN 32.

INTERMEDIATE ATTITUDE ERRORS COMPUTED DURING CSM-RCS
26B ERRORX DAP (DAP FOLLry,ING ERRORS). ERRORS IN CONTROL co-
27A ERRORy ORDINATES AND ARE LOADED INTO AK'S FOR FDA! NEEDLES
27B ERRORZ WHEN FWO BIT 9=0 (FRESH START OR V61E SETS FWO

BIT 9=0. ~

28A MARKDOWN + 0 VALUE OF COMPUTER CLOCK AT TIME OF OPTICS MARK IN
28B MARKDOWN + 1 PROGRAMS OTHER THAN P51-P54.
29A MARKDOWN + 2 VALUE OF IMU CDUY AT TIME OF MARK.
29B MARKDOWN + 3 VALUE OF OPTICS CDUS AT TIME OF MARK.
30A MARKDOWN + 4 VALUE OF IMU CDUZ AT TIME OF MARK.
30B MARKDOWN + 5 VALUE OF OPTICS CDUT AT TIME OF MARK.
31A MARKDOWN + 6 VALUE OF IMU CDUX AT TIME OF MARK.

31B NOT USED

32A DELVEET3X32B X, Y, AND Z COMPONENTS OF VELOCITY INCREMENT
33A DE LVEET3y REQUI RED TO COMPLETE A ~1ANEUVER. COMPUTED IN
33B P34, P35, P74, P75.
34A

DELVEET3Z34B

35A OPTMODES CONTROLS PERFORMANCE OF OPTICS FUNCTIONS
BITS 15-11 - NOT ASSIGNED - SHOULD BE O.

10-1 - OPTICS HAS BEEN ZEROED SINCE LAST FRESH
START OR RESTART. GENERATES ALARM
(120)8 IF OPTICS DRIVE IS ATTEMPTED
WITH BIT=O.

9 - SET TO ONE WHEN OPTICS SWITCHED FROM
COMPUTER MODE TO SOME OTHER MODE
(MANUAL OR ZERO). SET TO ZERO BY
FRESH START.

182<
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35A OPTMODES BIT 8 - NOT ASSIGNED, SHOULD BE 0.
7 - LAST SAMPLED VALUE OF CHANNEL 30 BIT 7

(OPTICS CDU FAIL). GENERATES TRACKER ALARM
(DSPTAB 11 BIT 8=]) IF THIS BIT GOES FRm1 1 TO 0
PROVIDED BIT 2 OF OPTMODES = O. SET TO ONE
BY FRESH START OR RESTART.

6 - NOT ASSIGNED, SHOULD BE O.
5 - LAST SAMPLED VALUE OF CHANNEL 33 BIT 5

(0 = OPTICS MODE SWITCH IN COMPUTER).
4 - LAST SAMPLED VALUE OF CHANNEL 33 BIT 4

(0 = OPTICS MODE SWITCH IN ZERO). IF BIT
5 AND BIT 4 OF OPTMODES = 1, THE MANUAL
MODE IS SELECTED.

3 - SET TO ONE WHEN OPTICS MODE SWITCH SET TO
ZERO. REMAINS ONE FOR 16.2 SECONDS (OPTICS
ZEROING DELAY). IF MODE SWITCH IS TAKEN
OUT OF ZERO DURING 16.2 SECONDS ALARM
(116)8 IS GENERATED.

2 - BIT SET TO ONE TO INHIBIT ANY
TRACKER ALARMS DURING OPTICS
ZEROING DELAY.

1 - BIT SET TO ONE TO INDICATE OPTICS ZEROING
DELAY WILL COMPLETE IN .4 SEC INHIBITS
ALARM (116)8.

35B HOLDFLAG USED TO DETERMINE NATURE OF ATTITUDE HOLD CONTROL IN
csr1-rcs DAP. IF >+0 PERFORM ATTITUDE HOLD ABOUT ANGLES
CONTAINED IN CDU INPUT COUNTERS (PRESENT IMU ANGLES),
IF = +0 ATTITUDE HOLD ABOUT EXISTING REFERENCE, IF
<+0 AUTOMATIC STEERING TO BE PERFORMED.-.

36A CADRFLSH + 1 VALUE OF RETURN ADDRESS INFORMATION FOR LAST
REOUESTED MARK.

36B CADRFLSH + 2 VALUE OF RETURN ADDRESS INFORMATION FOR LAST
NORMAL DISPLAY REOUESTED.

37A CDUS OPTICS SHAFT ANGLE READS SHAFT CDU READ COUNTER.
37B PIPAX X, Y, AND Z PIPA INPUT COUNTERS ZEROED AT THE38A PIPAY
38B PIPAZ START OF AVE G AND EVERY 2 SEC llURHJG AVE G.

39A CDUX X, Y, AND Z CDU INPUT COUNTERS. READ THE IMU CDU READ
39B CDUY COUNTERS, ZEROED DURING ZERO ENCODE MODE (IMODES 33
40A CDUZ BIT 5=]).
40B CDUT OPTICS TRUNNION ,~GLE READS TI~L'NNIQ'\l CDU READ COUNTER

41A FLAGWORD 0 BIT SET I RESET
CPHIXCMP 15 OUTPUT OF CALCGA IS C¢X:lOUTPUT OF CALCGA IS THETAD.
J SWITCH 14 INTEGRATION OF WMATRIX. INTEGRATION OF STATE VECTOR.

3-11 NOT ASSIGNED, SHOULD BE ZERO.
COAROFIN 10 USED IN TEST PROGRAMS, SHOULD BE ZERO.
NEEDLFLG 9 TOTAL ATTITUDE ERROR DAP FOLLOWING ERROR DISPLAY.

DISPLAY.
IMUSE 8 IMU IN USE. IMU NOT IN USE.
RNDVZFLG 7 PROGRAM 20 IS RUNNING.
R53FLG 6 REQUEST FOR OPTICS MARK

INITIATED VERB 51
FLASHING.

,.
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WORD NO.

41A

41B

42A

DESCRIPTION

FLAGWORD 0

TRUNFLG
FREEFLG

ESCAPESW

FLAGWORD 1
NJETSFLAG

STlKFLAG

ERADFLAG

R31FLAG
ENG2FLAG
TARGIFLAG

TARG2FLAG

VEHUPFLG

UPDATFLG
ONFLAG
TRACKFLG

ITERISW

GUESSSW

AVEGFLAG

FLAGWORD 2
DRI FTFLG

R21MARK

STEERSW
CYCLESW
IMPULSW
XDELVFLG
ETPIFLG

RPEATFLG

FINALFLG

REAL-TIME SIGNIFICANCE

BIT SET RESET
5 NOT ASSIGNED, SHOULD REMAIN ZERO.
4 DRIVING OF OPTICS TRUNNION IS ALLOWED.
3 USED TO CONTROL INTERNAL SUBROUTINE PERFORMANCE.
2 NOT ASSIGNED, SHOULD REMAIN ZERO.
1 ORBIT HYPERBOLIC. ORBIT ELLIPTIC

BIT SET RESET
15 2 JET X-TRANSLATION \'iITH 4 JET X-TRANSLATION \'11TH

CSM-RCS DAP. CSM-RCS DAP.
14 RHC IN CONTROL OF CMC IN CONTROL CSM-RCS

CSM-RCS DAP. DAP.
13 USE FISCHER ELLIPSOID USE CONSTANT EARTH PAD

FOR EARTHS RADIUS (P22). RADIUS.
12 V83 REND PARAM DISPLAY. V85 REND PARAM DISPLAY.
11 NOT USED IN REND AND PRETHRUST LIST.
10 INDICATES THAT TRACKING

OF THE LM AS A TRAGET
REQUIRED IN P20.

9 INDICATES TRACKING OF
LANDMARK REQUIRED IN
P22.

8 CSM STATE VECTOR BEING LM STATE VECTOR BEING
UPDATED. UPDATED.

7 INDICATES
5 NOT USED, SHOULD BE ZERO.
5 INDICATES P20 IS ALLOWED.
4 NOT ASSIGNED, SHOULD BE ZERO.
3 USED TO SELECT ITERATOR ROUTINE IN LAMBERT

COMPUTATI ON.
2 SET TO ONE TO INDICATE

INITIAL VALUE FOR
ITERATION IN LAMBERT
ROUTINE IS AVAILABLE.

1 NOT USED IN REND AND PRETHRUST LIST.

BIT SET RESET
15 PLATFORM ALIGNMENT COM-

PENSATED FOR IRIG DRIF
EVERY 82 SEC.

14 INDICATES TO OPTICS MARk
RECEPTION ROUTINE THAT
DIFFERENT PROCESSING UPON
MARK RECEPTION IS REQUIRED.
(P20). I

3-12 NOT ASSIGNED, SHOULD BE ZERO.
11 NOT USED IN REND AND PRETHRUST LIST.
10 NOT USED IN REND AND PRETHRUST LIST.
9 NOT USED IN REND AND PRETHRUST LIST.
8 EXTERNAL ~V BURN. LAMBERT BURN.
7 ELEVATION INFORMATION TPI TIME WAS INPUT IN

WAS INPUT IN P34/P74. P34/P74.
7 LANDMARK COORDINATES

ARE STORED (P22).
5 FINAL ELEVATION TO BE

DONE REQUIRING PROCEED
RESPONSE TO V15N45 IN
P34/P74.

184<
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TRANSMITTED IN PROGRAMS 20,21,22,23,30,34,35,74,75

WORD NO.

42A

42B

DESCRIPTION

FLAGWORD 2
AVFLAG

PFRATFLG
CALCMAN3

CALCMAN2

NODOFLAG

FLAGWORD 3
AUTMANSW
GLOKFAIL

REFSMFLG

STBYFLAG
VFLAG
ONMONFLAG

CULT FLAG
ORBWFLAG

STATEFLG

INTYPFLAG

VI NT FLAG

D60R9FLG

DIMOFLAG

REAL-TIME SIGNIFICANCE

BIT SET RESET
5 IN P74/P75 INDICATES LM IN P34/P35 INDICATES CSM

IS ACTIVE VEHICLE IN IS ACTIVE VEHICLE.
P30 SET TO CAUSE MIDDLE
GIMBAL ANGLE TO BE COM-
PUTED FOR NOUN 45.

4 NOT USED IN REND AND PRETHRUST LIST.
3 SET TO ONE AT THE END

OF CALCULATION OF A
LARGE ATTITUDE MANEUVER
TO INDICATE THAT NO
GIMBAL LOCK AVOIDANCE
IS REOUIRED.

2 USED £N MANEUVER CALCULATIONS. UNLIKELY THAT
CHANGES WILL BE NOTED ON TELEMETRY.

1 MAJOR MODE CHANGE TO MAJOR MODE CHANGE TO ANY
POO ONLY ALLOWED. PROGRAM ALLOWED.

BIT SET RESET
15 MANUAL MANEUVER DESIRED. AUTOMATIC MANEUVER DESIRED.
14 GIMBAL ANGLE CALCULA-

TION DETERMINES MIDDLE
GIMBAL ANGLE OF ~60o

WILL OCCUR. GENERATES
ALARM 4018.

13 REFSMMAT IS· GOOD. ZEROED WITH COARSE ALIGN,
GAGE, SHUTDOWN AND DURING
ALIGNMENT PROGRAMS INDI­
CATING REFSMMAT NO GOOD
AT THIS TIME.

12 NOT ASSIGNED, SHOULD BE ZERO.
11 NOT USED IN REND AND PRETHRUST LIST.
10 NOT USED IN REND AND PRETHRUST LIST.
9 NOT USED IN REND AND PRETHRUST LIST.
8 NOT ASSIGNED, SHOULD BE ZERO.
7 NOT USED IN REND AND PRETHRUST LIST.
6 WMATRIX VALID FOR

ORBITAL RENDEZVOUS
NAVIGATION.

5 STATE VECTOR TO BE STATE VECTOR HAS BEEN
UPDATED. UPDATED OR WILL NOT BE

UPDATED.
4 CONIC INTEGRATION WILL ENCKE (PRECISION)

BE PERFORMED. INTEGRATION WILL BE
PERFORMED.

3 CSM STATE VECTOR TO BE LM STATE VECTOR TO BE
INTEGRATED. INTEGRATED.

2 WMATRIX INTEGRATION WMATRIX INTEGRATION
WILL BE 9X9 DIMENSION. WILL BE 6x6 DIMENSION.

1 WMATRIX WILL BE
INTEGRATED .

. ,~
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43A FLAGWORD 4 BIT SET RESET
MRKIDFLG 15 MARK OR EXTENDED VERB NO MARK OR EXTENDED VERB

DISPLAY IS WAITING FOR DISPLAY WAITING.
A RESPONSE.

PRIODFLG 14 PRIORITY DISPLAY IS NO PRIORITY DISPLAY
WAITING FOR A RESPONSE. WAITING.

ENDIOFLG 13 PRIORITY OR NORMAL DISPLAY NEITHER PRIORITY OR NORMAL
IS WAITING FOR A RESPONSE. DISPLAY IS WAITlrb.

NRMIDFLG 12 NORMAL DISPLAY IS WAITING NO NORMAL DISPLAY WAITING.
FOR A RESPONSE.

MWAITFLG 11 NOT PRESENTLY PROGRAMED. SHOULD BE ZERO.
NWAITFLG 10 NORMAL DISPLAY IS WAITING NO NORMAL DISPLAY WAITING.

TO BE INITIATED.
MRKNVFLG 9 MARK OR EXTENDED VERB DIS-

PLAY FOUND DISPLAY SYSTEM
IN USE BY ASTRONAUT OR
UPLINK.

NRMNVFLG 8 NORMAL DISPLAY FOUND DIS-
PLAY SYSTEM IN USE BY
ASTRONAUT OR UPLINK.

PRONVFLG 7 PRIORITY DISPLAY FOUND
DISPLAY SYSTEM IN USE
BY ASTRONAUT OR UPLINK.

PINBRFLG 6 INTERFERENCE WITH AN
INTERNALLY GENERATED DIS-
PLAY HAS OCCURRED OR
TEPl'lINATE HAS 0CCURRED
WITH BIT 13 OF THIS
FLAGWORD = 1.

MRUPTFLG 5 BIT SET TO ONE WHEN A
MARK OR EXTENDED VERB'
DISPLAY HAS BEEN INTER-
RUPTED BY A PRIORITY
DISPLAY.

NRUPTFLG 4 BIT SET TO ONE WHEN A
NORMAL DISPLAY IS INTER-
RUPTED BY A MARK OR
EXTENDED VERB DISPLAY,
OR A PRIORITY DISPLAY.

MRKOVFLG 3 BIT SET TO ONE WHEN A
MARK OR EXTENDED VERB
DISPLAY IS TO INTER-
RUPT A NORMAL DISPLAY.

RETlFLG 2 NOT PROGRAMED. SHOULD BE ZERO.
1 NOT ASSIGNED. SHOULD BE ZERO.

43B FLAGWORD 5 BIT SET RESET
DSKYFLG 15 DISPLAY SENT TO DSKY.
INTFLAG2 14 ORBITAL INTEGRATION PACK-

AGE IN USE.
INTFLAG3 13 SET IF RESTART PHASE

CHANGE OCCURS TO PREVENT
RESET OF BIT 14 IF RE-
START OCCURS.

V59FLAG 12 DISPLAY CALIBRATION IN- SET TO ZERO IF A PROCEED
FORMATION WITH V59 IN RESPONSE OR MARK IS MADE
P23. WITH V59 IN P23.

INCORFLG 11 FIRST INCORPORATION OF
OBSERVATION DATA FROM
MARK IS BEING MADE.

10 NOT ASSIGNED SHCULD BE ZERO.

,__ ;,< S:,:2~J
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43B FLAGWORD 5 BIT SET RESET
DMENFLG 9 I~IDICATES THAT MEASURE- INDICATES WMATRIX MJST BE

MENT INCORPORATION ROUTINE INITIALIZED IN P22.
SHOULD CONSIDER THE W
MATRI X AS HAVING 9X9
DIMENSION FOR UPDATING
BASED ON OPTICS MARK IN
P22.

COMPUTER 8 INDICATES COMPUTER IS INDICATES COMPUTER IS LGC.
CSM COMPUTER.

ENGONFLG 7 NOT USED IN REND AND PRETHRUST LIST.
3AXISFLG 6 INDICATES AN ATTITUDE IATTITUDE MANEUVER IS

MANEUVER IS SPECIFIED SPECIFIED BY OTHER MEANS.
BY 3 ANGLES.

GRRBKFLG 5 NOT USED IN REND AND PRETHRUST LIST.
NOSOLNSW 4 INDICATES LAMBERT PACK-

AGE HAS FAILED TO DE-
LIVER A SOLUTION.
GENERATED ALARM 6078.

r-tGLVFLAG 2 VELOCITY CHANGE IN LOCAL MIDDLE GIMBAL ANGLE AT
VERTICAL COORDINATES HAS IGNITION HAS BEEN COM-
BEEN COMPUTED (P40,P41, PUTED (P30,P34,P35).
P74,P75).

RENDWFLAG 1 WMATRIX IS VALID FOR
RENDEZVOUS NAVIGATION
(P20).

44A FLAGWORD 6 BIT SET RESET

DAP BIT 1 15 INDICATE O{ NO DAP I{TVC OjCSM I{SATURN
DAP BIT 2 14 DAP STATUS o OR ENTRY o DAP 1\ RCS 1 DAPDAP
DLBARFLG AND LEWDSW 13 NOT USED IN COAST AND ALIGN.
CMDAPARM 12 NOT USED IN COAST AND ALIGN.
GAMDIFSW 11 NOT USED IN COAST AND ALIGN.
GONEPAST 10 NOT USED IN COAST AND ALIGN.
RELVELSW 9 NOT USED IN COAST AND ALIGN.
KNOWNFLG AND EGSW 8 NOT USED IN COAST AND ALIGN.
HUNTSWI 7 NOT USED IN COAST AND ALIGN.
HIND 6 NOT USED IN COAST AND ALIGN.
INRLSW 5 NOT USED IN COAST AND ALIGN.
LATS,I 4 NOT USED IN COAST AND ALIGN.
.05GSW 3 NOT USED IN COAST AND ALI GN.
CMDSTBY 2 NOT USED IN COAST AND ALIGN.
GYMDIFSW 1 NOT USED IN COAST AND ALIGN.

44B FLAGWORD 7 BIT SET RESET
TERMIFLAG 15 INDICATES COMPUTATIONS IN

ROUTINE 22 OF P20 TO BE
HALTED.

14 NOT ASSIGNED, SHOULD BE ZERO.
IGNFLAG 13 NOT USED IN REND AND PRETHRUST LIST.
ASTNFLAG 12 NOT USED IN REND AND PRETHRUST LIST.
TIMRFLAG 11 NOT USED IN REND AND PRETHRUST LIST.
UNNORMSW 10 NOT USED IN REND AND PRETHRUST LIST.
TIMODESW 9 NOT PROGRAMED, SHOULD REMAIN ZERO.
GONE BY 8 NOT USED IN REND AND PRETHRUST LIST.
IDLEFLAG 7 NOT USED IN REND AND PRETHRUST LIST.
V37FLAG 6 ·NOT USED IN REND AND PRETHRUST LIST.

5 NOT ASSIGNED, SHOULn BE ZERO.
UPLOCKFL 4 NOT USED IN REND ANn PRETHRUST LIST.
VERI FLAG 3 NOT USED IN REND AND PRETHRUST LIST.
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44B FLAGWORD 7 BIT SET RESET
ATTCHFLAG 2 LM ATTACHED FOR CSM-RCS LM NOT ATTACHED.

DAP COMPUTATION.
TFFSW 1 NOT USED IN REND AND PRETHRUST LIST.

45A DSPTAB + 0 DISPLAY TABLE CODES FOR GENERATION DSKY NUMERICS.
45B DSPTAB + 1
46A DSPTAB + 2
465 DSPTAB + 3
47A DSPTAB + 4 USED TO INDICATE VERB-NOUN, MAJOR
47B DSPTAB + 5 MODE AND R1 R2 R

3
DISPLAYS.

48A DSPTAB + 6
48B DSPTAB + 7
49A DSPTAB + 8
49B DSPTAB + 9
50A DSPTAB + 10
50B DSPTAB + 11 DISPLAY TABLE TO DSKY STATUS LIGHTS.

604008 = PROGRAM CAUTION, 602008 =TRACKER WARNING
60020R = NO ATTITUDE 60040R = GIMBAL LOCK

51A
TNOW

COMPUTER CLOCK INDICATING TIME SINCE LI FTOFF .
51B UPDATED BY V55E OR V73E.

52A RX
X COMPONENT OF "OTHER"

52B VEr:ICLE POSITION
53A Ry Y COMPONENT OF "OTHER"
53B VEHICLE POSITION
54A RZ Z COMPONENT OF "OTHER"
54B VEHICLE POSITION
55A X COMPONENT OF "OTtcER" LM ("OTHER") STATE VECTOR
55B Vx VEHICLE VELOCITY
56A Vy Y COI"PONENT OF "OTHER"
56B VEHICLE VELOCITY
57A

Vz Z COMPONENT OF "OTHER"
57B VEHICLE VELOCITY
58A

TETLM TIME TAG FOR LM (OTHER) STATE VECTOR58B

59A REDOCTR SAME AS 9A
59B THETAD SAME AS 9B
60A THETAD SAME AS lOA
60B THETAD SAME AS lOB
61A ADOTX61B SAME AS 11A, lIB
62A ADOTy62B SAME AS 12A, 12B
63A ADOTZ63B SAME AS 13A, 13B

64A SPARE

64B CADRFLSH VALUE OF RETURN ADDRESS INFORMATION FOR LAST REQUESTED
PRIORITY DISPLAY (FW4 BIT 14-1).

65A
TTPI TIME OF TRANSFER PHASE INITIATION SET IN P34/P74 TO ONE

65B HnllD <=D0lv NnW TT rAN AI c;n R<= nAn<=n RY NnilN 7,7
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55A TpASS4
TIME OF INTERCEPT COMPUTED AS SUM OF TPI AND (n TO T4)

55B IN P34/P74.

57A DELVEET4X X, Y, AND Z COMPONENT OF VELOCITY VECTOR INCREMENT57B
58A REQUIRED AT INTERCEPT. (DIFFERENCE BETWEEN

58B DELVEET4Y VELOCITY VECTOR OF PASSIVE VEHICLE AND PREDICTED

59A VELOCITY OF ACTIVE VEHICLE AT THIS TIME) COMPUTED

59B DELVEET4Z IN P34/P74 AND P35/P75.

70A SPARES70B

71A AKO (ROLL ATTITUDE ERROR) VEHICLE ATTITUDE ERRORS SENT TO FDAI NEEDLES
THRU ECDU.

lIB AKI (PITCH ATTITUDE ERROR) DURING Pll ACTUAL VALUE DIVIDED BY FOUR SO THAT

72A AK2 (YAW ATTITUDE ERROR) MAX ERROR IS (4XI5-2/3)o. DURING RCS DAP EITHER
TOTAL ATTITUDE ERROR OR DAP FOLLOWING ERROR
(DETERMINED BY FWO BIT 9) IS DISPLAYED.

72B NOT USED IN REND AND PRETHRUST LIST.

73A
RTARGX73B

74A X, Y, AND Z COMPONENTS OF TARGET POSITION VECTOR

74B RTARGY FOR LAMBERT GUIDANCE COMPUTED IN P34/P74 AND

75A P35/P75.

75B RTARGZ

75A THETADx X, Y, AND Z INTERMEDIATE DESIRED CDU ANGLES COMPUTED75B THETADv
77A THETAD7 IN CSM-RCS DAP ONLY.

77B DELCDUXSp MOST SIGNIFICANT HALF OF THETADX

78A
78B
79A
79B SAME AS WORDS 28A THROUGH 31B
80A
80B
81A
81B

82A ELEV VALUE OF THE ELEVATION ANGLE
82B (R2 OF NOUN 55 DISPLAY)

83A
TIG VALUE OF IGNITION TIME DISPLAYED BY NOUN 3383B

84A
T3 TO T4 SPECIFIED VALUE OF TRANSFER TIME COMPUTED ONLY IN P34.84B
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RENDEZVOUS AND PRETHRUST - Continued
TRANSMITTED IN PROGRAMS 20,21,22,23,30,34,35,74,75

CSM 101
REV A
NEvi PAGE

HORD N0. DESCRIPTI()\I REAL-TIME SIG~II FI CANCE

85A DAPDATARI BIT SET I RESET
LOADED WITH V48N46E 15 NOT USED, SHOULD BE ZERO.I.

14 o ~ NO DAP 1 ( LM-()\I 0 \ LM-OFF 1 \ SATURN

13 o EN~:Y 0 RCS DAP 1 RCS DAP 1 DAP
12-11 NOT USED, SHOULD BE ZERO.

10 USE AIC QUAD (RCS JETS). IF BIT 7=0 USE AIC AND BID.
9-8 NOT USED, SHOULD BE ZERO.

7 USE BID QUAD (RCS JETS). IF BIT 10=0 USE AIC AND BID
6-5 NOT USED, SHOULD BE ZERO.
4 5° DEADBAND. o. 5° DEADBAND.
3 NOT USED, SHOULD BE ZERO.
2 SPECIFY o \ . ~5° o \ .~2O 1 \ .5° 1 \ 4°

o S~C 1 S~C1 MANEUVER RATE o SEC 1 SEC

85B DAPDATAR2 BIT SET RESET
LOADED WITH V48N46E 15-14 NOT USED, SHOULD BE ZERO

13 USE AIC QUAD FOR ROLL. USE BID QUAD FOR ROLL.
:].2-11 NOT USED SHOULD BE ZERO.

10 USE OF A QUAD ALLOWED. USE OF A OUAD NOT ALLOWED.
9-8 NOT USED, SHOUL~ 3[ ZERO.

7 USE OF B QUAD ALLOWED. USE OF B QUAD NOT ALLOWED.
6-5 NOT USED, SHOULD BE ZERO.

4 USE OF C QUAD ALLOWED. USE OF C QUAD NOT ALLOWED.
3-2 NOT USED, SHOULD BE ZERO.

1 USE OF D OUAD ALLOWED. USE OF D OUAD NOT ALLOWED.

86A RSBBQ VALUE OF BBANK ANDQ REGISTERS AT THE TIME OF A RESTART.
86B USED TO DETERMINE LOCATION OF RESTART OCCURRENCE.

87A ALRMCADR + 0 CONTAINS REGISTER PORTION OF 1ST ADDRESS FOLLOWING
MOST RECENT ALARM.

87B ALARMCADR + 1 BBANK PORTION OF THE 1ST ADDRESS FOLLOWING MOST RECENT
ALARM.

88A IMODES 30 BIT SET I RESET
BITS 15 THROUGH 9" 15 IMU TEMP OUT OF LIMITS. I IMU TEMP WITHIN LIMITS.
ARE LAST SAMPLED (CHANNEL 11 BIT 4 IS SET TO AGREE WITH THIS BIT).
VALUE OF CHANNEL 14 NO ISS TURN-ON REQUEST. ISS TURN-ON REQUEST HAS
30 EXCEPT FOR BIT OCCURRED.
10 WHICH IS LAST 13 NO IMU FAIL. IMU FAIL HAS OCCURRED. IF
SAMPLED VALUE OF BIT 4 OF THIS WORD IS ALSO
CHAN 33 BIT 13. ZERO, SET CHAN 11 BIT 1=1.

12 NO ECDU FAIL ECDU FAIL HAS OCCURRED.
IF BIT 3 OF THIS WORD IS
ALSO ZERO, SET CHAN 11
BIT 1=1.

11 NO IMU CAGE COMMAND IMU CAGE CQ\1MANDED.
10 PIPA FAIL HAS OCCURRED.

IF BIT 1 OF THIS WORD IS
ALSO ZERO, SET CHAN 11
BIT 1=1.

9 IMU NOT OPERATING. IMU OPERATING.
8 BIT USED IN IMU TURN-ON SEQUENCING. SET FOR .48 SEC

WILL MOST LIKELY BE ZERO.
7 BIT USED IN IMU TURN-ON SEQUENCING. SET FOR .48 SEC

WILL MOST LIKELY BE ZERO.
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RENDEZVOUS AND PRETHRUST - Continued
TRANSMITTED IN PROGRAMS 20,21,22,23,30,34,35,74,75

WORD NO.

88A

DESCRIPTION

IMODES 30

REAL-TIME SIGNIFICANCE

BIT SET RESET
6 IMU INITIALIZATION BEING IMU NOT IN INITIALIZATION.

ACCOMPLISHED (CAGE CMD,
IMU ZEROING, TURN-ON
DELAY ALL SET THIS BIT).

5 INHIBIT ALARM 2128 IF
PIPA FAIL OCCURS DURING
TURN-ON SEQUENCING.

4 INHIBIT ISS WARNING BASED ISS WARNING NOT INHIBITED.
ON IMU FAIL (OCCURS DURING
TURN-ON DELAY AND COARSE
ALIGN).

3 INHIBIT ISS WARNING BASED ISS WAP~ING NOT INHIBITED.
ON ECDU FAIL (OCCURS
DURING TURN-ON DELAY AND
IMU ZERO).

2 INDICATES TURN-ON DELAY NO TURN-ON DELAY FAILURE.
FAILURE ALONG WITH ALARM
2078·

1 INHIBIT ISS WARNING BASED ISS WARNING NOT INHIBITED
ON PIPA FAIL. (BIT IS (AVERAGE G IS RUNNING).
ONE UNLESS AVERAGE "G"
IS RUNNING.

88B IMODES 33 BIT SET RESET
15 NOT ASSIGNED, SHOULD REMAIN ZERO.
14 MONITORS THE LAST SAMPLED SET TO ZERO WHEN STANDBY

VALUE OF CHANNEL 30 BUTTON ON DSKY IS PRESSED
BIT 14. (CONTROLS PROCEED FUNCTION

THE SAME AS V33E).
13 MONIJORS THE LAST SAMPLED SET TO ZERO IF PIPA FAIL

VALUE OF CHANNEL 33 HAS OCCURRED.
BIT 13.

12 MONITORS THE LAST SAMPLED SET TO ZERO IF TELEMETRY
VALUE OF CHANNEL 33 DOWNLINK IS TOO FAST.
BIT 12.

11 MONITORS THE LAST SAMPLED SET TO ZERO IF UPLINK IS
VALUE OF CHANNEL 33 TOO FAST.
BIT 11.

10-7 NOT ASSIGNED, SHOULD REMAIN ZERO.
6 IMU USE FOR VEHICLE SET OF ZERO AFTER FINE

ATTITUDE SHOULD NOT BE ALIGN ROUTINE.
ATTEMPTED. SET TO ONE
IN COARSE ALIGN AND IMU
ZEROING.

5 SET TO ONE DURING IMU NOT EXPECTED TO BE USED
ZEROING ROUTINE IN FLIGHT.
(V40N20E).

4-3 NOT ASSIGNED, SHOULD BE ZERO.
2 USED IN GROUND TESTING ONL,'
I SET TO ONE WITH V35E

(LAMP TEST) FOR 5 SEC.
89A CDUX SAME AS 39A
89B CDUY SAME AS 39B
90A CDUZ SAME AS 40A
90B CDUT SAME AS 40B

1: ,-~ ':'r;~ ~.
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RENDEZVOUS AND PRETHRUST - Continued
TRANSMITTED IN PROGRAMS 20,21,22,23,30,34,35,74,75

WORD NO. DESCRIPTION

91A CHANNEL 11

91B CHANNEL 12

BIT 15-14
13

12-11
10

9

8
7

6

5

4

3

2

1

BIT 15

14

13

12
11
10
9

8

7
6

5

4

3
2

1

REAL-TIME SIGNIFICANCE

NOT ASSIGNED, SHOULD BE ZERO.
SET TO ONE FOR SPS ENGINE ON, NOT USED IN COAST
AND ALIGN.
NOT ASSIGNED, SHOULD BE ZERO.
SET 1 WHEN ERROR RESET KEY CODE FROM UPLINK OR
DSKY IS RECEIVED.
TEST CONNECTOR OUTPUT SET TO ONE 2 SECONDS
AFTER AVE G STARTS AND REMAINS 1 UNTIL AVE G
END.
NOT ASSIGNED, SHOULD BE ZERO.
SET TO ONE WHEN OPERATOR ERROR HAS OCCURRED.
RESET WITH ERROR RESET VIA DSKY OR UPLINK.
SET TO 1 WHEN OPERATOR ACTION IS REQUIRED
(DSKY IS FLASHING).
SET TO 1 WITH KEY RELEASE LIGHT INDICATING
PROGRAM DESIRES USE OF DSKY DISPLAYS.
SET TO ONE WHEN THE IMU TEMP IS OUT OF
LIMITS.
SET TO 1 WHEN UPLINK INTERRUPT OCCURS
INDICATING UPLINK ACTIVITY.
SET TO 1 WHEN COMPUTER IS WORKING ON AN
ACTIVE JOB. GENERATES COMPUTER ACTIVITY
LIGHT.
SET TO 1 WITH ISS WARNING. SETS ISS WARNING
LIGHT.

SET TO ONE 4 SECONDS AT THE END OF THE ISS
90 SEC TURN-ON DELAY INDICATING TURN-ON DELAY
COMPLETE.
S-IVB CUTOFF COMMAND. NOT EXPECTED TO BE
USED DURING FLIGHT.
S-IVB INJECTION SEQUENCING START NOT EXPECTED
TO BE USED DURING FLIGHT.
NOT ASSIGNED, SHOULD BE ZERO.
DISENGAGE OPTICS DAC NOT EXPECTED TO BE USED.
ZERO OPTICS COMMAND NOT EXPECTED TO BE USED.
SET TO ONE WITH V46E IF BITS 14-13 OF DAPDATARI
= 1 SETS S-IVB TAKEOVER ENABLE.
SET TO ONE IN P40 IF TVC DAP IS GOING TO BE
USED. SETS TVC DAP ENABLE.
NOT ASSIGNED, SHOULD BE ZERO.
IMU CDU ERROR COUNTER ENABLE SET TO ONE DURING
COARSE ALIGN, S-IVB TAKEOVER AND ATTITUDE
ERRORS TO FDAI.
IMU CDU ZERO COMMAND. SET TO ONE ANYTIME IMU
CDU READ COUNTERSARE TO BE ZEROED.
IMU COARSE ALIGN ENABLE. SET TO ONE ANYTIME
IMU IS TO BE COARSE ALIGNED.
NOT USED.
OPTICS CDU ERROR COUNTER ENABLE. SET TO ONE
DURING OPTICS COARSE ALIGN OR TVC DAP ENABLE.
ZERO OPTICS CDU. SET TO ONE FOR 0.2 SEC AT
THE END OF OPTICS ZEROING SEQUENCE. BECAUSE
OF SHORT SET TIME IT SHOULD BE ZERO.
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RENDEZVOUS AND PRETHRUST - Continued
TRANSMITTED IN PROGRAMS 20,21,22,23,30,34,35,74,75

WORD NO.
92A

92B

93A

DESCRIPTION
CHANNEL 13

CHANNEL 14

CHANNEL 30

BIT 15

14
13
12
11

10

9
8
7
o
5

4-1

BIT 15

14
13
12

11

10

9
8
7

o

5
4-2

1

BIT 15
14
13
12
11
10

9
8
7
o

5

4

3

2
1

REAL-TIME SIGNIFICANCE
ToRUPT ENABLE. ONE ENABLES THE TIME 0 COUNTER
TO START COUNTING DOWN FOR RCS JET ON TIME. USEe
IN CSM-RCS DAP AND TVC ROLL DAP.
NOT EXPECTED TO BE USED, SHOULD BE ZERO.
NOT EXPECTED TO BE USED, SHOULD BE ZERO.
NOT EXPECTED TO BE USED, SHOULD BE ZERO.
SET TO ONE AT THE END OF POo TO ENABLE STANDBY
BUTTON TO D~/NMODE THE COMPUTER TO STANDBY.
SET TO 1 BY V35E (LAMP TEST). REMAINS 1 FOR
5 SEC.
NOT ASSIGNED, SHOULD BE ZERO.
NOT USED, SHOULD BE ZERO.
WORD ORDER CODE BIT 1, EXCEPT FOR WORDS 1 AND 51.
BLOCK UPLINK NOT SET BY PROGRAM.
NOT USED, SHOULD BE ZERO.
NOT ASSIGNED SHOULD BE ZERO.

XCDU DRIVE ENABLE. ENABLES PULSES TO BE SENT
FROM COMPUTER TO XCDU ERROR COUNTER.
YCDU DRIVE ENABLE.
ZCDU DRIVE ENABLE.
TRUNNION CDU DRIVE ENABLE. ENABLES PULSES TO BE
SENT TO TRUNNION CDU ERROR COUNTER FOR EITHER
OPTICS COARSE ALIGN OR TVC YAW AXIS CCJlvMAND.
SHAFT CDU DRIVE ENAB~E. ALSO TVC PITCH AXIS
COMMAND.
ENABLE GYRO TORQUEING. ENABLES PULSES TO BE
SENT FROM COMPUTER TO GYRO PULSE TORQUE
ELECTRONICS.
BIT SET TO ONE TO INDICATE NEGATIVE GYRO TOROUE.
O{ NO O{ TORQUE 1{ TOROUE I{TOROUE
o AXIS 1 X-AXIS GYRO 0 Y-AXIS GYRO 1 Z-AXIS

GYRO
SET TO ONE TO ENABLE GYRO PULSE TORQUE POWER
SUPPLY.
NOT USED.
NOT ASSIGNED.
NOT USED.

ZERO IF IMU TEMP WITHIN LIMITS.
ZERO IF ISS IS ON OR COMMANDED ON.
ZERO IF IMU FAIL HAS OCCURRED.
ZERO IF IMU CDU FAIL HAS OCCURRED.
ZERO IF IMU CAGE HAS BEEN COMMANDED.
ZERO IF LV GUIDANCE SW IN CMC POSITION. SiC
CONTROL OF SATURN.
ZERO IF IMU OPERATING WITH NO MALFUNCTIONS.
NOT ASSIGNED, SHOULD BE ZERO.
ZERO IF OPTICS CDU FAIL HAS OCCURRED.
ZERO IF GUIDANCE REFERENCE RELEASE HAS
OCCURRED.
ZERO IF LIFTOFF HAS OCCURRED CAUSES CHANGE
FROM P02 TO P1l.
ZERO IF S-IVB SEPARATION OR ABORT HAS
OCCURRED.
ZERO WHEN SPS ENGINE BURN PREPARATIONS ARE
COMPLETE.
ZERO IF CM!SM SEPARATION HAS OCCURRED.
ZERO IF ULLAGE THRUST FROM S-IVB PRESENT.
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RENDEZVOUS AND PRETHRUST - Concluded

~IORD NO.
93B

DESCRIPTION
CHANNEL 31

THC INPUTS

RHC INPUTS

BIT 15

14
13

12
11
10
9
8
7
6
5
4
3
2
1

REAL-TIME SIGNIFICANCE
SET TO ZERO IF COMPUTER IS IN CONTROL OF THE
SPACECRAFT. SET TO ONE BY G&N AUTOPILOT CONTROL
SWITCH OFF OR lMU OFF.
ZERO IF RCS DAP FREE MODE IS SELECTED.
ZERO IF RCS DAP HOLD MODE IS SELECTED.
IF BITS 14 AND 13 = 112 /\UTOI1ATIC ~'ODE

SELECTED.
ZERO IF -Z TRANSLATION COMMANDED.
ZERO IF +Z TRANSLATION COMMANDED.
ZERO IF -Y TRANSLATION COMMANDED.
ZERO IF +Y TRANSLATION COMMANDED.
ZERO IF -x TRANSLATION COMMANDED.
ZERO IF +X TRANSLATION COMMANDED.
ZERO IF -ROLL COMMANDED.
ZERO IF +ROLL COMMANDED.
ZERO IF -YAW COMMANDED.
ZERO IF +YAW COMMANDED.
ZERO IF -PITCH COMMANDED.
ZERO IF +PITCH COMMANDED.

BIT 15
14

MINIMUM IMPULSE
CONTROLLER INPUTS

CHANNEL 3294A NOT ASSIGNED, SHOULD BE ZERO.
ZERO IF PROCEED KEY (FORMERLY STANDBY) ON DSKY IS
PRESSED.

13-1 NOT ASSIGNED, SHOULD BE ZERO.
11 flOT USED IN SiC 101.

10-7 NOT ASSIGNED, SHOULD BE ZERO.
6 ZERO IF -ROLL COMMANDED.
5 ZERO IF +ROLL COMMANDED.
4 ZERO IF -YAW COMMANDED.
3 ZERO IF +YAW COMMANDED.
2 ZERO IF -PITCH COMMANDED.

1-- I- -t-__=-l-+---"'ZE"'R""O~I'_F~+PITCHCOMMANDED.

94B CHANNEL 33 BIT 15 ZERO IF COMPUTER OSCILLATOR HAS STOPPED.
14 ZERO IF CMC WARNING HAS OCCURRED.
13 ZERO IF PIPA FAIL HAS OCCURRED.
12 ZERO IF TELEMETRY DOWNLINK IS TOO FAST.
11 ZERO IF UPLINK TOO FAST.
10 ZERO I F BLOCK UPLINK SWITCH IN SPACECRAFT IS SET

TO BLOCK.
9-8 NOT ASSIGNED, SHOULD BE ZERO.

7 NOT USED.
6 NOT USED.
5 ZERO IF CMC CONTROL OF OPTICS IS SET.
4 ZERO IF ZERO OPTICS IS SET.

3-1 NOT ASSIGNED SHOULD BE ZERO.

95A
95B
96A
96B
97A
97B
98A
98B
99A
99B

100A
100B

DSPTAB + 0
DSPTAB + 1
DSPTAB + 2
DSPTAB + 3
DSPTAB + 4
DSPTAB + 5
DSPTAB + 6
DSPTAB + 7
DSPTAB + 8
DSPTAB + 9
DSPTAB + 10
DSPTAB + 11

SAME AS 45A TO SOB

8-37
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POWERED

TRANSMITT~D IN PROGRAMS 40, 41, 47, 61

CSM 101
REV A
NEW PAGE

WORD NO. DESCRIPTION REAL- TI ME SIGN IFICAi'ICE

lA POWERED LI ST ID (0024S)S INDICATES POWERED LIST BEING SENT.
IB SYNC BITS (77340)S INDICATES DATA TO FOLLOW.

2A RX
X COMPONENT OF VEHICLE

2B POSITION VECTOR
3A Ry

Y COMPONENT OF VEHICLE
3B POSITION VECTOR
4A

RZ
Z COMPONENT OF VEHICLE

4B POSITION VECTOR

CSM VEHICLE
SA X COMPONENT OF VEHICLE
SB Vx VELOCITY VECTOR STATE VECTOR

6A Y COMPONENT OF VEHICLE AND TIME

6B Vy VELOCITY VECTOR
7A Vz

Z COMPONENT OF VEHICLE
7B VELOCITY VECTOR

SA
TSV

TIME TAG FOR
8B R AND Ii

9A REDOCTR INDICATES THE NUMBER OF RESTARTS THAT HAVE OCCURRED
SINCE THE LAST FRESH START (V36E)

9B THETAD FINAL DESIRED XCDU
FINAL DESIRED CDU ANGLES DURING COARSE ALIGN ORANGLE

lOA THETAD FINAL DESIRED YCDU ATTITUDE MANEUVERS. PREFERRED ATTITUDE DURING
ANGLE ORBITAL NAVIGATION (P20) AND AUTO OPTICS POSITIONING.

lOB THETAD FINAL DESIRED ZCDU INDICATE REORIENTATION ANGLES DURING ENTRY (P62).
ANGLE

CSM-RCS DAP ON TVC DAP ON CSM-RCS DAP ON TVC DAP ON

llA ADOTX YERRB YAW ATTITUDE ERROR COMPUTED AS
lIB INTEGRAL OF YAW RATE ERROR.

MEASURED PITCH ACTUATOR OFFSET W.R.T.
12A ADOTY DELPBAR BODY RATES ELECTRICAL NULL. INITIALLY SET
12B ABOUT CONTROL TO PACTOFF THEN UPDATED EVERY

AXES ANY TI ME DAP CYCLE.
CSM-RCS DAP IS ON YAW ACTUATOR OFFSET W.R.T.

13A ADOTZ DELYBAR FW6, BIT 15=0, 14=1 ELECTRICAL NULL. INITIALLY SET
13B TO YACTOFF THEN UPDATED EVERY

DAP CYCLE.

14A VIPRIMEX14B
lSA X, Y, AND Z COMPONENTS OF VELOCITY VECTOR REQUIRED AT

lSB VIPRIMEY IGNITION TIME FOR LAMBERT BURN.

16A VIPRlMEZ16B

--

8::-,3~.?~:)
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TRANSMITTED IN PROGRAMS 40, 41, 47, 61

CSM 101
REV A
NEW PAGE

WORD NO. DES CR IPTI ON REAL-TIME SIGNIFICANCE

I7A BDTX X, Y, AND Z COMPONENTS OF THE EFFECT RATE OF CHANGE
17B OF VELOCITY AND GRAVITY UPON VELOCITY TO BE GAINED.18A BDTy MEASURED IN REFERENCE COORDINATES. USED ONLY IF A18B LAMBERT BURN IS SPECIFIED. CELLS REMAIN 0 IN AN
19A BDTZ EXTERNAL bV BURN.
19B

20A PACTOFF VALUE OF PITCH C.G. OFFSET (PITCH TRIM ANGLE) FOR SPS
ENGINE TVC DAP.

20B YACTOFF VALUE OF YAW C.G. OFFSET (YAW TRIM ANGLE) FOR SPS
ENGINE TVC DAP.

CSM-RCS DAP TVC DAP CSM-RCS ['lAP TVC DAP

21A PCMD MEASUREr YAW ATTITUDE VALUE SENT TO ECDU FOR SPS
RATE IN CONTROL AXIS PITCH GIMBAL TRIM.DRH02 COORDINATE UPDATED VALUE SENT TO ECDU FOR YAW21B YCMD EVERY 1 SEC. GIMBAL TRIM.

22A SPARE

22B CADRFLSH VALUE OF RETURN ADDRESS INFORMATION FOR LAST
REOUESTED PRIORITY DISPLAY (FW4 BIT 14=1)

CSM-RCS DAP TVC DAP CSM-RCS DAP TVC DAP

23A WBODYO OMEGAXC DESIRED BODY ROLL RATE NOT ACTIVELY USED IN TVC
23B ABOUT CONTROL AXIS. DAP.
24A

I'iBODY1 OMEGAYC DESIRED BODY PITCH RATE DESIRED PITCH ATTITUDE CHANGE
24B ABOUT CONTROL AXIS. ABOUT BODY AXIS PER DAP CYCLE.
25A WBODY 2 OMEGAZC DESIRED BODY YAW RATE DESIRED YAW ATTITUDE CHANGE
25B ABOUT CONTROL AXIS. ABOUT BODY AXIS PER DAP CYCLE.

26A
Xx26B UNIT VECTOR OF

27A Xy X STABLE MEMBER IN
27B REFERENCE COORDINATES
28A Xz28B
29A REFSM'1AT
29B Yx UNIT VECTOR OF
30A Yy Y STABLE MEMBER IN
30B REFERENCE COORDINATES
31A Yz3IB

CSM.-RCS DAP TVC DAP
32A AKI (PITCH ATTITUDE ERROR) ATTITUDE ERROR TO FDAI NEEDLES. BODY AXIS ATTI TUDE
32B AK2 (YAW ATTITUDE ERROR) IF FWD BIT 9=0 DAP FOLLOWING ERRORS DETERMINED

ERROR IS DISPLAYED. IF FWD BY DAP.
BIT 9=1 TOTAL ATTITUDE ERROR
IS DI SPLAYED.
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TRANSMITTED IN PROGRAMS 40, 41, 47, 61

CSM 101
REV A
NEW PAGE

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE

CSM-RCS DAP TVC DAP CSM-RCS DAP TVC DAP

33A CHANTEMP ROLLWORD SET TO ZERO IN RCS DAP USES ONLY BITS 1 AND 2 OF WORD.
UNTIL MINIMUM IMPULSE o } NO ROLL O} -ROLL 1 } +ROLL
IS USED THEN = CHAN 31 o JETSON 1 COMMAND o COMMAND

CSM-RCS DAP TVC DAP CSM-RCS DAP TVC DAP

33B ERRORX TEMREG INTERMEDIATE ATTITUDE ROLL JET ON TIME (-0 FOR NO JETS
ERRORS IN CONTROL CO- TO FIRE).

34A ERRORy STROKER ORDINATES (SENT TO AK'S USED TO CONTROL STROKING TEST
IF FWO BIT 9=0) CHANGES WILL PROBABLY NOT BE SEEN.

CONTAINS THE MOSl SIGNIFICANT HALF

34B ERRORZ PASTDELV OF PREVIOUS ACCEL OUTPUT USED TO
CHECK FOR LOW THRUST (75%) FOR
CROSS-PRODUCT STEERING.

35A OPTMODES CONTROLS PERFORMANCE OF OPTICS FUNCTIONS
BITS 15-11 - NOT ASSIGNED - SHOULD BE O.

BIT 10=1 - OPTICS HAS BEEN ZEROED SINCE LAST FRESH START
OR RESTART. GENERATES ALARM (120)8 IF OPTICS
DRIVE IS ATTEMPTED WITH BIT=O.

BIT 9 - SET TO ONE WHEN OPTICS SWITCHED FROM COMPUTER
MODE TO SOME OTHER MODE (MANUAI_ OR ZERO).
SET TO ZERO BY FRESH START.

BIT 8 - NOT ASSIGNED SHOULD BE O.
BIT 7 - LAST SAMPLED VALUE OF CHANNEL 30 BIT 7 (OPTICS

CDU FAIL). GENERATES TRACKER ALARM (DSPTAB
11 BIT 8=1) IF THIS BIT hOES FROM 1 TO 0 PRO-
VIDED BIT 2 OF OPTHODES = O. SET TO ONE BY
FRESH START OR RESTART.

BIT 6 - NOT ASSIGNED SHOULD BE O.
BIT 5 - LAST SAMPLED VALUE OF CHANNEL 33 BIT 5 (0 =

OPTICS MODE SWITCH IN COMPUTER).
BIT 4 - LAST SAMPLED VALUE OF CHANNEL 33 BIT 4 (0 =

OPTICS MODE SWITCH IN ZERO) IF BIT 5 AND
BIT 4 OF OPTMODES = 1 THE MANUAL MODE IS SELECT

BIT 3 - SET TO ONE WHEN OPTI CS MODE SWITCH SET TO
ZERO. REMAINS ONE FOR 16.2 SECONDS (OPTICS
ZEROING DELAY). IF MODE SWITCH IS TAKEN
OUT OF ZERO DURING 16.2 SECONDS ALARM
(116)8 IS GENERATED.

BIT 2 - BIT SET TO ONE TO INHIBIT ANY
TRACKER ALARMS I'URING OPTI CS
ZEROING DELAY.

BIT 1 - BIT SET TO ONE TO INDICATE
DELAY WILL COMPLETE IN .4 SEC. it,HIBITS
ALARM (l16)R.

35B HOLDFLAG USED TO DETERMINE NATURE OF ATTITUDE HOLD CONTROL IN CSM-
RCS DAP. IF >+0 P[RFORM ATTITUDE HOLD ABOUT ANGLES CON-
TAHIED IN CDU INPUT COUNTERS (PRESENT IMU ANGLES), IF
= +0 ATTITUDE HOLD ABOUT EXISTING REFERENCE, IF <+0
AUTOMATIC STEERING TO BE PERFORMED.

36A CADRFLSH + 1 VALUE OF RETURN ADDRESS INFORMATION FOR LAST REQUESTED
MARK.

36B CADRFLSH + 2 VALUE OF RETURN ADDRESS INFORMATION FOR LAST NORMAL
DISPLAY REQUESTED.

8-40
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POWERED - Continued
TRANS~1lTTED IN PROGPJII''1S 40, 41, 47, 61

CSM 101
REV A
NEW P!\GE

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE

37A CDUS OPTICS SHAFT Af\X;LE READS SHAFT CDU READ COUNTER
37B PIPAX X, Y, AND Z PIPA INPUT COUNTERS ZEROED AT THE START OF AVE G38A PIPAY AND ENTRY 2 SEC DURING AVE G.38B PIPAZ
39A CDUX X, Y, AND Z CDU INPUT COUNTERS. READ THE IMU CDU READ COUNTERS39B CDUY ZEROED DURlf\X; ZERO ENCODE MODE (IMODES 33 BIT 5=1).40A CDUZ
40B CDUT OPTICS TRUNNION ANGLE READS TRUN~JI ON CDU rEAD COUNTER

BlT SET RESET
41A FLAGWORD 0

CPHIXCMP 15 OUTPUT OF CALCGA IS C~X OUTPUT OF CALCGA THETAD
JSWlTCH 14 INTEGRATION WMATRIX INTEGRATION OF STATE VECTOR

13-11 NOT ASSIGNED SHOULD BE ZERO
COAROFIN 10 USED IN TEST PROGRAMS SHOULD BE ZERO
NEEDLFLG 9 TOTAL ATTITUDE ERROR DAP FOLLOWING ERROR DISPLAYED

DISPLAYED
IMUSE 8 IMU IN USE IMU NOT IN USE
RNDVZFLG 7 NOT USED IN POWERED LIST
R53FLG 6 NOT USED IN POWERED LIST

5 NOT ASSIGNED SHOULD BE ZERO
TRUNFLG 4 NOT USED IN POWERED LIST
FREEFLG 3 NOT USED IN POWERED LIST

2 NOT ASSIGNED SHOULD BE ZERO
ESCAPESW 1 ORBIT HYPERBOLIC ORBIT ELLIPTIC

BIT SET RESET
4HJ FLAG~'JORD 1

NJETSFLAG 15 2-JET XTPJlNSLATIOt: \1ITH 4-JET XTRA~SLATION '41TH CSM-RCS
CSM-RCS DftP. DAP.

STIKFLAG 14 RHC IN CONTROL (IF CSt'-RCS DAP O~C IN CONTPDL OF CSM-RCS DAP
ERADFLt\G 13 I.OT USED IN PO:IERED LIST
R31FLAG 12 V83 REND PARAMETER DISPLAY V85 REND PARAMETER DISPLAY
Ef\X;2FLAG 11 RCS BURN CALLED (P41) SPS BURN CALLED (P40)
TARG1FLAG 10 NOT USED IN POWERED LIST
TARG2FLAG 9 NOT USED IN POWERED LIST
VEHUPFLG 8 CSM STATE VECTOR BElf\X; LM STATE VECTOR BElf\X; UPDATED

"
UPDATED

UPDATFLG \ 7 NOT USED IN POWERED LIST
ONFLAG 6 NOT PROGRAMED, THEREFORE SHOULD REMAIN ZERO
TRACKFLG 5 NOT USED IN POWERED LIST

4 NOT ASSIGNED SHOULD BE ZERO
ITER1SW 3 SET TO ONE AT START OF SET TO ZERO AFTER FIRST LAMBERT

LAMBERT ROUTINE ITERATION IF A 2ND IS REQUIRED.
GUESSW 2 SET TO ONE TO INDICATE

STARTING VALUE FOR ITERATION
AVAILABLE

AVEGFLG 1 AVE G 2-SEC RATE TO CONTINUE AVE G TO TERMINATE
BIT SET RESET

42A FLAGWORD 2
DR IFTFLG 15 PLATFORM ALIGNMENT ca~PEN- NO DRIFT COMPENSATION SCHEDULED

SATED EVERY 82 SEC FOR DRIFT
R21MARK 14 NOT USED IN POWERED LIST

13-12 NOT ASSIGNED SHOULD BE ZERO
STEERSW 11 CROSS-PRODUCT STEERING COMPU- NO CROSS-PRODUCT STEERING

TAT IONS ARE TO BE DONE
CYCLESW 10 USED TO CONTROL INITIATION OF LAMBERT CCMPUTATION IN P40 AND P41IMPULSW 9 INITIATE SPS ENGINE CUTOFF

IPERFORM LAMBERT BURNXDELVFLG 8 PERFORM EXTERNAL 6V BURN

8-41
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TRANSMITTED IN PROGRAfviS 40,. 41, 47, 61

WORD NO. DESCRI PTI ON REAL-TIME SIGNIFICANCE

BIT SET RESET

FIRST COMPUTATION CYCLE.

MAJOR MODE CHANGE TO ANY
PROGRAM IS ALLOWED.

UNLIKELY THAT CHANGES WILL

COMPUTATI ONS .
PREFERRED ATTITUDE NOT
COMPUTED.
GIMBAL LOCK AVOIDANCE IS
REQUIRED.

NOT THE FIRST LAMBERT COMPU­
TATION CYCLE.
NOT USED IN POWERED LIST.
USED IN CONTROL OF LAMBERT
PREFERRED ATTITUDE WAS
COMPUTED IN P40 AND P41.
SET TO ONE AT THE END OF THE
CALCULATIONS FOR A LARGE
ATTITUDE MANEUVER TO INDI­
CATE NO GIMBAL LOCK AVOID­
ANCE IS REQUIRED.
USED IN MANEUVER CALCULATIONS
BE NOTED ON TELEMETRY.
MAJOR MODE CHANGE TO POO ONLY
IS ALLOWED.

2

3

7

6
5
4

CALCMAN3

CALCMAN2

FINALFLG
AVFLAG
PFRATFIG

NODOFLAG

FLAGWORD 2
FIRSTFLAG

42A

BIT SET RESET
42B FLAGWORD 3

AUTMANSW
GLOKFAIL

REFSMFLG

STBYFLG
VFLAG
ONMONFLAG

CULT FLAG
ORBWFLAG
STATEFLG

INTYPFLAG

VINTFLAG

D60R9FLAG

DIMOFLAG

15
14

13

12
11
10
9

8
7
6
5

4

3

2

MANUAL MANEUVER DESIRED
BIT SET TO ONE IF GIMBAL
ANGLE CALC DETECTS A MIDDLE
GIMBAL ANGLE OF >600 WILL
OCCUR. GENERATES ALM4018.
REFSMMAT IS GOOD:

NOT ASSIGNED, SHOULD BE ZERO.
NOT USED IN POWERED LIST.
NOT USED IN POWERED LIST.
ACCEL MONITORED AT INTER­
MEDIATE TIMES IN P61 AND p62.
NOT ASSIGNED, SHOULD BE ZERO.
NOT USED IN pa,ERED LIST.
NOT USED IN POWERED LIST.
STATE VECTOR TO BE UPDATED.

CONIC INTEGRATION WILL BE
PERFORMED.
CSM STATE VECTOR TO BE
INTEGRATED.
WMATRIX INTEGRATION WILL
BE 9X9 DIMENSION.
WMATRIX WILL BE INTEGRATED.

AUTOMATIC MANEUVER DESIRED
NO GIMBAL LOCK WILL OCCUR

REFSMMAT NO GOOD (SET IN
COARSE ALIGN, CAGE, DURING
ALIGNMENT PROGRAMS).

ZEROED DURING AVE G.

STATE VECTOR HAS BEEN OR
WILL NOT BE UPDATED.
ENCKE (PRECISION) INTE­
GRATION WILL BE PERFORMED.
LM STATE VECTOR TO BE
INTEGRATED.
WMATRIX INTEGRATION WILL
BE 6X6 DIMENSION.
WMATRIX WILL NOT BE
INTEGRATED.

BIT SET RESET

NO MARK OR EXTENDED VERB
DISPLAY WAITING.
NO PRIORITY DISPLAY
WAITING.
NEITHER PRIORITY OR NOR­
MAL DISPLAY IS WAITING.
NO NORMAL DISPLAY .WAITING.

43A FLAGWORD 4
MRKIDFLG

PRIODFLG

ENDIOFLG

NRMIDFLG

MWAITFLG
NWAITFLG

MRKNVFLG

15

14

13

12

11
10

9

MARK OR EXTENDED VERB DISPLAY
IS WAITING FOR A RESPONSE.
PRIORITY DISPLAY ,IS WAITING
FOR A RESPONSE.
PRIORITY OR NORMAL DISPLAY
IS WAITING FOR A RESPONSE.
NORMAL DISPLAY IS WAITING
FOR A RESPONSE.
NOT PRESENTLY PROGRAMED. SHOULD BE ZERO.
NORMAL DISPLAY IS WAITING NO NORMAL DISPLAY WAITING.
TO BE INITIATED.
MARK OR EXTEi~[JED VERt> DIS­
PLAY FOUND DISPLAY SYSTEM
I~' USE ~Y ASTROtlAUT OR UPLINK.
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REAL-TIME SIGNIFICANCE

43A FLAGWORD 4
NRMNVFLG

PRONVFLG

PINBRFLG

MRUPTFLG

NPUPTFLG

MRKOVFLG

RETlFLG

BIT

8

7

6

5

4

3

2
I

BIT

SET

NORMAL DISPLAY FOUND DISPLAY
SYSTEM IN USE BY ASTRONAUT
OR UPLINK.
PRIORITY DISPLAY FOUND DIS­
PLAY SYSTEM IN USE BY
ASTRONAUT OR UPLINK.
INTERFERENCE WITH AN
INTERNALLY GENERATED DIS­
PLAY HAS OCCURRED OR
TERMINATE HAS OCCURRED
WITH BIT 13 OF THIS
FLAGWORD = I.
BIT SET TO ONE WHEN A MARK
OR EXTENDED VERB DISPLAY HAS
BEEN INTERRUPTED BY A PRIOR­
I TY DI SPLAY.
BIT SET TO ONE WHEN A NORMAL
DISPLAY IS INTERRUPTED BY A
MARK OR EXTENDED VERB DIS­
PLAY OR A PRIORITY DISPLAY.
BIT SET TO ONE \~EN A MARK
OR EXTENDED VERB DISPLAY IS
TO INTERRUPT A NORMAL DISPLAY.
NOT PROGRAMED. SHOULD BE ZERO
NOT ASSIGNED. SHOULD BE ZERO.

SET

RESET

RESET

43B FLAGWORD 5
DSKYFLG
INTFLAG2

INTFLAG3

V59FLAG
INCORFLAG

D'1ENFLG
COMPUTeR.

ENGONFLG
3AXISFLAG

GRRBKFLG

NOSOLNSW AND NOSOFLAG

MGLVFLAG

RENDI"FLAG

15
14

13

12
11
10
9
8

7
6

5
4
3

2

DISPLAYS SENT TO DSKY.
ORBITAL INTEGRATION PACKAGE
IN USE.
SET IF RESTART PHASE CHANGE
OCCURS TO PREVENT RESET OF
BIT 14 IF RESTART OCCURS.
NOT USED IN POWERED LIST.
NOT USED IN POWERED LIST.
NOT ASSIGNED SHOULD BE ZERO.
NOT USED IN POWERED LIST.
SET TO C~E IN FrESH START TO
INDICATE COMPUTER IS A CMC.
SPS ENGINE ON (P40).
BIT SET WHEN ATTITUDE MANEU­
VER IS SPECIFIED BY 3 ANGLES.
SET PRIOR TO PERFORMING
MANEUVER TO SEPARATION
ATTITUDE IN P61.
NOT USED IN POWERED LIST.
NOT ASSIGNED SHOULD BE ZERO.
SET TO ONE IF LAMBERT PACK­
AGE FAILS TO DELIVER A
SOLUTION. GENERATES ALARM
6078·
VELOCITY CHANGE IN LOCAL
VERTICAL COORDINATES HAS TO
BE CD'1PUTED.
NOT USED IN POWERED LIST.

8-43

NO DISPLAYS SENT.
ORBITAL INTEGRATION PACKAGE
NOT IN USE.

LGC COMPUTER.

SPS ENGINE OFF.
ZERO WHEN ATTITUDE IS
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o \ NO DAP 0 \ CRSCMS I \ TVC 1! SATURN
DAP STATUS

o OR ENTRY 1 DAP 0 DAP 1 DAP
LENGTH SPS BURN LONG ENOUGH ZERO AT START OF TVC DAP
TO PERMIT UPDATE OF PITCH AND REMAINS ZERO IF BURN
AND YAW OFFSETS TO BE MADE LESS THAN 10 SEC.
AT END OF BURN.
NOT USED IN POWERED LIST.
NOT USED IN POWERED LIST.
NOT USED IN POWERED LIST.
NOT USED IN POWERED LIST.
NOT USED IN POWERED LIST.
NOT USED IN POWERED LIST.
NOT USED IN POWERED LIST.
NOT USED IN POWERED LIST.
NOT USED IN POWERED LIST.
NOT USED IN POWERED LIST.
NOT USED IN POWERED LIST.
NOT USED IN POWERED LIST.

LM NOT ATTACHED.

I
CALCULATE TFF. SINCE BIT
IS RESET AFTER PERIGEE IS
COMPUTED IT WILL BE OB-
SERVED AS ZERO.

REAL-TIME SIGNIFICANCEWORD NO. DESCR IPT ION

BIT

44A FLAGWORD 6
DAPBITl 15

DAPBIT2 14
OFSETUP 13

CMDAPARM 12
GAMDIFSW 11
GONEPAST 10
RELVELSW 9

KNOWNFLG AND EGSW 8
HUNTSWl 7
HIND 6
INRLSW 5
LATSW 4
OSGSI-I 3
01/DSTB4 2
GY;·1D IPSt,: 1

BIT

44B FLAGWORD 7
TERMIFLG is

14
IGNFLAG 13

ASTNFLAG 12

TIMRFLAG 11

UNNORMSW 10
TTMODESW 9
GONEBY 8
IDLEFLAG 7

V37FLAG 6

5
UPLOCKFL 4
VERI FLAG 3
ATTCHFLAG 2

TFFSW 1

SET

SET

NOT USED IN POWERED LIST.
NOT ASSIGNED SHOULD BE ZERO.
NO"1INAL SPS IGNITION TIME HAS
ARRIVED P40).
CREW HAS AUTHORIZED SPS
IGNITION (P40)
SETS TGO TO BE DISPLAYED IN
NOUNS 35,40,45,59.
SHOULD REMAIN ZERO FOR FLIGHT.
SHOULD REMAIN ZERO FOR FLIGHT.
NOT USED IN POWERED LIST.
INHIBIT 6V MONITOR SET TO
ONE AT CUTOFF.
AVE G IS RUNNING.

NOT ASSIGNED. SHOULD BE ZERO.
NOT USED IN POWERED LIST.
NOT USED IN POWERED LIST.
LM ATTACHED FOR CSM-RCS DAP
COMPUTATI ON .
CALCULATE TIME OF PERIGEE.

RESET

RESET

TGO = TIME TO IGNITION OR
TI ME TO CUTOFF.

ENABLE AVE G ROUTINE TO PER­
FORM 6V MONITOR FUNCTION.
AVE G STATE VECTOR HAS BEEN
UPDATED. AVE G IS OFF.

45A
45B
46A
46B
47A
47B
48A
48B
49A
49B
50A

DSPTAB + 0
DSPTAB + 1
DSPTAB + 2
DSPTAB + 3
DSPTAB + 4
DSPTAB + 5
DSPTAB + 6
DSPTAB + 7
DSPTAB + 8
DSPTAB + 9
DSPTAB + 10

DISPLAY TABLE CODES FOR GENERATION DSKY NUMERICS.

USED TO INDICATE VERB-NOUN, MAJOR
MODE AND R1, R2, R

3
DISPLAYS.
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WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE

SOB DSPTAB + 11 DISPLAY TABLE TO DSKY STATUS LIGHTS.
604008 = PROGRAM CAUTION, 602008 =TRACKER WARNING
6002011 =NO ATTITUDE 6004011 =GIMBAL LOCK

51A
TNCM

COMPUTER CLOCK INDICATING TIME SINCE LIFTOFF.
SIB UPDATED BY V55E OR V73E.

52A RX
X COMPONENT OF "OTHER"

52B VEHICLE POSITION
53A Ry Y COMPONENT OF "OTHER"
53B VEHICLE POSITION
54A RZ

Z COMPONENT OF "OTHER"
54B VEHICLE POSITION
55A X COMPONENT OF "OTHER" LM ("OTHER") STATE VECTOR

55B Vx VEHICLE VELOCITY
56A Vy Y COMPONENT OF "OTHER"
56B VEHICLE VELOCITY
57A VZ

Z COMPONENT OF "OTHER"
57B VEHICLE VELOCITY
58A

TETLM TIME TAG FOR LM (OTHER) STATE VECTOR58B

59A REDOCTR SAME AS 9A
59B THETAD SAME AS 9B
60A THETAD SAME AS lOA
60B THETAD SAME AS lOB
61A ADOTX SAME AS 11, 11B61B
62A ADOTy SAME AS 12A, 12B62B
63A ADOTZ SAME AS 13A, 13B63B

64A
TFF

TIME FROM INTERFACE ALTITUQE 300,000 FT ABOVE
64B PAD RADIUS.
65A l/CONACC RECIPROCAL OF ROLL AXIS ACCELERATION (ROLL DAP

GAIN) COMPUTED IN TVC DAP.

65B VARK VALUE OF TVC PITCH/YAW GAIN

66A MASS VALUE OF CURRENT VEHICLE MASS66B

67A ELEV VALUE OF THE ELEVATION ANGLE
67B (R? OF NOUN 55)

68A
VGX68B

69A
VGY

X, Y, AND Z COMPONENTS OF VELOCITY TO BE GAINED
69B UPDATED EVERY 2 SECS DURING AVE G IN P40 AND P41.
70A

VGZ70B
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71A PCMD SAME AS 21A
71B YCMD SAME AS 21B

72A PIPTIME 1 VALUE OF TIME WHEN THE PIPAS WHERE
72B LAST READ
73A DELVX73B
74A X, Y AND Z COMPENSATED PIPA COUNT FOR

74B DELVy 2-SECOND INCREMENT. UPDATED OURING

75A AVE G ROUTINE.

75B DELVZ

76A THETADx X, Y AND Z INTERMEDIATE DESIRED CDU ANGLES76B THETADv
77A THETAD7 COMPUTED IN CSM-RCS DAP ONLY.

77B DELCDUyc::p MOST SIGNIFICANT HALF OF THETADX
,-

78A FAILREG +0 CONTAINS ALARM PATTERN OF FIRST ALARM RECEIVED
78B FAILREG .1 CONTAINS ALARM PATTERN OF SECOND ALARM RECEIVED

79A
TEVENT

VALUE OF Ca-1PUTER CLOCK WHEN LI FTOFF OCCURRED, \'iHEt<
79B SPS ENGINE CN1E ON, OR i,'lHEN SPS ENGINE \,ENT OFF.

80A
TGO TIME TO GO TO ENGINE CUTOFF80B

CSM-RCS DAP RVC DAP CSM-RCS DAP TVC DAP

81A AKO PAXERR ROLL ATTITUDE ERROR TO FDAI CONTAINS DIFFERENCE BE-
NEEDLES. IF FWO BIT 9= 1 TWEEN DESIRED AND PRE-
TOTAL ATTITUDES ERROR DIS- SENT CDUX UPDATED EVERY
PLAYED, IF FWO BIT 9=0 DAP 0.5 SECONDS.
FOLLOWING ERROR DISPLAYED.

81B AK1 AK1 PITCH ATTITUDE ERROR TO PITCH ERROR SIGNAL
FDAI NEEDLES. IF FWO BIT (INTEGRAL OF COMMANDED
9=1 TOTAL ATTITUDE ERROR PITCH RATE + PITCH RATE
DISPLAYED. IF FWO BIT 9=0 ERROR MINUS ACTUAL PITCH
DAP FOLLOWING ERROR RATE) UPDATED EVERY
DISPLAYED. 0.5 SECONDS.

82A AK2 AK2 YAW ATTITUDE ERROR TO FDAI Y~I ERROR SIGNAL
NEEDLES. IF FWO BIT 9=1 (INTEGRAL OF COMMANDED
TOTAL ATTITUDE ERROR DIS- YAW RATE + YAW RATE
PLAYED. IF FHO BIT 9=0 ERROR MINUS ACTUAL YAW
DAP FOLLOWING ERROR RATE) UPDATED EVERY
DISPLAYED. 0.5 SECONDS.

82B OGARATE RATE OF CHANGE OF CDUX USED BY TVC DAP FOR ROLL
ATTITUDE CO~ITROL.

83A
TIG VALUE OF IGNITION TIME DISPLAYED BY NOUN 3383B
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84A
T3 TO T4

SPECIFIED VALUE OF TRANSFER TIME Ca-\PUTED ONLY
84B IN P34.

85A DAPDATAR1 BIT SET RESET
LOADED WITH V48N46E 15

I
NOT USED SHOULD BE ZERO

14 o~ NO DAP 1 } LM-ON o }LM-OFF 1 }SATURN
OR

13 o ENTRY ORCS DAP 1 RCS DAP 1 DAP
12-11 NOT USED SHOULD BE ZERO

10 USE AIC QUAD (RCS JETS) IF BIT 7=0 USE AIC AND BID
9-8 NOT USED SHOULD BE ZERO

7 USE BID QUAD (RCS JETS) IF BIT 10=0 USE AIC AND BID
6-5 NOT USED SHOULD BE ZERO

4 5° DEADBA"JD O. 5° DEADBAND
3 NOT USED SHOULD BE ZERO
2

~ SPECI FY ) o ( .0;0 0

\
0.20 11. 50 1140

MAI~EUVER RATE I I
1 S~C1 o SEC 1 SEC 0 SEC

85B DAPDATAR2 BIT SET RESET
LOADED WITH V48N46E 15-14 NOT USED SHOULD BE ZERO

13 USE AIC QUAD FOR ROLL USE BID QUAD FOR ROLL
12-11 NOT USED SHOULD BE ZERO

10 USE OF A QUAD ALLOWED USE OF A QUAD NOT ALLOWED
9-8 NOT USED SHOULD BE ZERO

7 USE OF B QUAD ALLOWED USE OF B QUAD NOT ALLOWED
6-5 NOT USED SHOULD BE ZERO

4 USE OF C QUAD ALLOWED USE OF C QUAD NOT ALLOWED
3-2 NOT USED SHOULD BE ZERO

1 USE OF D OUAD ALLOWED USE OF D OUAD NOT ALLOWED
86A RSBBQ VALUE OF BBANK AND Q REGISTERS AT THE TIME OF A RESTART.
86B USED TO DETERMINE LOCATION OF RESTART OCCURRENCE.

87A ALAPJv1CADR +0 CONTAINS REGISTER PORTION OF 1ST ADDRESS FOLLOWING MOST
RECENT ALARM.

87B ALARMCADR +1 BBANK PORTION OF THE 1ST ADDRESS FOLLOWING MOST RECENT
ALARM.

88A lMODES 30 BIT SET RESET

I
BITS 15 THROUGH 9 15 IMU TEMP OUT OF LIMITS. I IMU TEMP WITHIN LIMITS.
ARE LAST SAMPLED (CHANNEL 11 BIT 4 IS SET T0 AGREE \~ITH THIS BIT).
VALUE OF CHANNEL 14 NO ISS TURN-ON REQUEST ISS TURN-ON REQUEST HAS
30 EXCEPT FOR BIT OCCURRED.
10 WHI CH IS LAST 13 NO IMU FAIL IMU FAIL HAS OCCURRED. IF
SAMPLED VALUE OF BIT 4 OF THIS WORD IS ALSO
CHAN 33 BIT 13. ZERO SET CHAN 11 BIT 1=1.

12 NO ECDU FAIL ECDU FAIL HAS OCCURRED.
IF BIT 3 OF THIS WORD IS

I ALSO ZERO, SET CHAN 11

I BIT 1=1.
11 NO lMU CAGE C~D IMU CAGE COMMANDED

1 10 PIPA FAIL HAS OCCURRED.
I IF BIT 1 OF THIS WORD IS

I ALSO ZERO SET CHAN 11
BIT 1-1.
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REAL-TIME SIGNIFICANCE

88A IMODES 30 BIT
9
8

7

5

4

3

2

SET RESET
lMU NOT OPERATING. - lIMU OPERATING.
BIT USED IN IMU TURN-ON SEQUENCING. SET FOR .48 SEC
WILL MOST LIKELY BE ZERO. I
BIT USED IN IMU TURN-ON SEQUENCING. SET FOR .48 SEC
WILL MOST LIKELY BE ZERO. ,
IMU INITIALIZATION BEING lMU NOT IN INITIALIZATION.
ACCOMPLISHED (CAGE CMD,
IMU ZEROING, TURN-ON DE-
LAY ALL SET THIS BIT).
INHIBIT ALARM 2128 IF PIPA
FAIL OCCURS DURING TURN-ON
SEOUENCING.
INHIBIT ISS WARNING BASED ISS WARNING NOT INHIBITED.
ON IMU FAIL (OCCURS DURING
TURN-ON DELAY AND COARSE I

. ALIGN).
INHIBIT ISS WARNING BASED ISS WARNING NOT INHIBITED.
ON ECDU FAIL (OCCURS DURING
TURN-ON DELAY AND IMU ZERO)
INDICATES TURN-ON DELAY NO TURN-ON DELAY FAILURE.
FAILURE ALONG WITH ALARM
2078·
INHIBIT ISS WARNING BASED ISS WARNING NOT INHIBITED
ON PIPA FAIL. (BIT IS ONE I(AVERAGE G IS RUNNING).
UNLESS AVERAGE "G" IS i
RUNNING.

88B

89A
89B
90A
90B

91A

IMODES 33

CDUX
CDUY
CDUZ
CDUT

CHANNEL 11

BIT SET RESET
15 NOT ASSIGNED SHOULD REMAIN ZERO.
14 MONITORS THE LAST SAMPLED SET TO ZERO WHEN STANDBY

VALUE OF CHANNEL 30 BIT 14. BUTTON ON DSKY IS PRESSED
(CONTROLS PROCEED FUNCTION
THE SAME AS V33E).

13 MONITORS THE LAST SAMPLED SET TO ZERO IF PIPA FAIL
VALUE OF CHANNEL 33 BIT 13. HAS OCCURRED.

12 MONITORS THE LAST SAMPLED SET TO ZERO IF TELEMETRY
VALUE OF CHANNEL 33 BIT 12. DOWNLINK IS TOO FAST.

11 MONITORS THE LAST SAMPLED SET TO ZERO IF UPLINK IS
VALUE OF CHANNEL 33 BIT 11. TOO FAST.

10-7 NOT ASSIGNED SHOULD REMAIN ZERO.
5 lMU USE FOR VEHICLE ATTI- SET OF ZERO AFTER FINE

TUDE SHOULD NOT BE ATTEMP- ALIGN ROUTINE.
TED. SET TO ONE IN COARSE
ALIGN AND IMU ZEROING.

5 SET TO ONE DURING lMU NOT EXPECTED TO BE USED
ZEROING ROUTINE (V40N20E). IN FLIGHT.

4-3 NOT ASSIGNED SHOULD BE ZERO
2 USED IN GROUND TESTING ONLY
1 SET TO ONE WITH V35E (LAMP

TEST) FOR 5 SEC.
SAME AS 39A
SAME AS 39B
SAME AS 40A
SAME AS 40B

BIT 15-14 NOT ASSIGNED SHOULD BE ZERO.
13 SET TO ONE FOR SPS ENGINE ON NOT USED IN COAST AND

ALIGN.
12-11 NOT ASSIGNED SHOULD BE ZERO.
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REAL-TIME SIGNIFICANCE

BIT 9 TEST CONNECTOR OUTPUT SET TO ONE 2 SECONDS AFTER
AVE G STARTS AND REMAINS 1 UNTIL AVE G END.

8 NOT ASSIGNED SHOULD BE ZERO.
7 SET TO ONE WHEN OPERATOR ERROR HAS OCCURRED. RESET

WITH ERROR RESET VIA DSKY OR UPLINK.
6 SET TO 1 WHEN OPERATOR ACTICN IS REOUIRED (DSKY

IS FLASHING). '
5 SET TO 1 WITH KEY RELEASE LIGHT INDICATING PROGRAM

DESIRES USE OF DSKY DISPLAYS.
4 SET TO ONE WHEN THE IMU TEMP IS OUT OF LIMITS.
3 SET TO 1 WHEN UPLINK INTERRUPT OCCURS INDICATING

UPLINK ACTIVITY.
2 SET TO 1 WHEN COMPUTER IS WORKING ON AN ACTIVE

JOB. GENERATES COMPUTER ACTIVITY LIGHT.
1 SET TO 1 WITH ISS WARNING.

SETS ISS WARNING LIGHT.

BIT 15 SET TO ONE 4 SECONDS AT THE END OF THE ISS 90-SEC.
TURN-ON DELAY INDICATING TURN-ON DELAY COMPLETE.

14 S-IVB CUTOFF COMMAND. NOT EXPECTED TO BE USED
DURING FLIGHT.

13 S-IVB INJECTION SEQUENCING START NOT EXPECTED TO
BE USED DURING FLIGHT.

12 NOT ASSIGNED SHOULD BE ZERO.
11 DISENGAGE OPTICS DAC NOT EXPECTED TO BE USED.
10 ZERO OPTI CS COMMAND NOT EXPECTED TO BE USED.
9 SET TO ONE WITH V46E IF BITS 14-13 OF DAPDATARI = 1

SETS S-IVB TAKEOVER ENA~LE.

8 SET TO ONE IN P40 IF TVC DAP IS GOING TO BE USED.
SETS TVC DAP EN.~\3LE.

7 NOT ASSIGNED SHOULD BE ZERO.
6 lMU CDU ERROR COUNTER ENABLE SET TO ONE DURING

COARSE ALIGN, S-IVB TAKEOVER AND ATTITUDE ERRORS
TO FDAI.

5 lMU CDU ZERO COMMAND. SET TO ONE ANYTIME IMU CDU
READ COUNTERS ARE TO BE ZEROED.

4 lMU COARSE ALIGN ENABLE. SET TO ONE ANYTIME IMU
IS TO BE COARSE ALIGNED.

3 NOT USED.
2 OPTICS CDU ERROR COUNTER ENABLE. SET TO ONE

DURING OPTICS COARS~ ALIGN OR TVC DAP ENABLE.
1 ZERO OPTICS CDU. SET TO ONE FOR 0.2 SEC AT THE

END OF OPTICS ZEROING SEQUENCE. BECAUSE OF
SHORT SET TIME IT SHOULD BE ZERO.

BIT 15 T6RUPT ENABLE. ONE ENABLES THE TIME 6 COUNTER TO
START COUNTING DOWN FOR RCS JET ON TIME. USED IN
CSM-RCS DAP AND TVC ROLL DAP.

14 NOT EXPECTED TO BE USED SHOULD BE ZERO.
13 NOT EXPECTED TO BE USED SHOULD BE ZERO.
12 NOT EXPECTED TO BE USED SHOULD BE ZERO.
11 SET TO ONE AT THE END OF P06 TO ENABLE STANDBY

BUTTON TO DOWNMODE THE COMPUTER TO STANDBY.
10 SET TO 1 BY V35E (LAMP TEST). REMAINS 1 FOR 5 SEC.
9 NOT ASSIGNED SHOULD BE ZERO.
8 NOT USED SHOULD BE ZERO.
7 WORD ORDER CODE BIT I, EXCEPT FOR WORDS 1 AND 51.
6 BLOCK UPLINK NOT SET BY PROGRAM.
5 NOT USED SHOULD BE ZERO.

4-'1 NOT ASS IGNED SHOULD BE ZERO.

206<
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92B

93A

93B

CHANNEL 14

CHANNEL 30

CHANNEL 31

THC INPUTS

RHC INPUTS

BIT 15

14
13
12

11
10

9
8
7
6
5

4-2
1

BIT 15
14
13
12
11
10

9
8
7
6
5

4
3

2
1

BIT 15

14
13

12
11
10
9
8
7
6
5
4
3
2
1

XCDU DRIVE ENABLE. ENftBLES PULSES TO BE SENT FROM
COMPUTER TO XCDU ERROR COUNTER.
YCDU DRIVE ENABLE.
ZCDU DRIVE ENABLE.
TRUNNION CDU DRIVE ENABLE. ENABLES PULSES TO BE
SENT TO TRUNNION CDU ERROR COUNTER FOR EITHER
OPTICS COARSE ALIGN OR TVC YAW AXIS COM'1AND.
SHAFT CDU DRIVE ENABLE. ALSO TVC PITCH AXIS COMMAND.
ENABLE GYRO TORQUEING. ENABLES PULSES TO BE SENT
FROM COMPUTER TO GYRO PULSE TORQUE ELECTRONICS.
BIT SET TO ONE TO INDICATE NEGATIVE GYRO TORQUE.
O} NO 0 } TORQUE I} TOROUE 1 } TORQUE
o AXIS 1 X-AXIS GYRO 0 Y-AXIS GYKO 1 Z-AXIS GYRC
SET TO ONE TO ENABLE GYRO PULSE TORQUE POWER SUPPLY.
NOT USED.
NOT ASSIGNED SHOULD BE ZERO.
NOT USED.

ZERO IF lMU TEMP WITHIN LIMITS.
ZERO IF ISS IS ON OR COMMANDED ON.
ZERO IF IMU FAIL HAS OCCURRED.
ZERO IF lMU CDU FAIL HAS OCCURRED.
ZERO IF IMU CAGE HAS BEEN COMMANDED.
ZERO IF LV GUIDANCE SW IN CMC POSITION. SIC CONTROL
OF SATURN.
ZERO IF IMU OPERATING WITH NO MALFUNCTIONS.
NOT ASSIGNED SHOULD BE ZERO.
ZERO IF OPTICS CDU FAIL HAS OCCURRED.
ZERO IF GUIDANCE REFERENCE RELEASE HAS OCCURRED.
ZERO IF LI FTOFF HAS OCCURRED. CAUSES CHANGE FROM
P02 TO PI!.
ZERO IF S-IVB SEPARATION OR ABORT HAS OCCURRED.
ZERO WHEN SPS ENGINE BURN PREPARATIONS ARE
COMPLETE.
ZERO IF CMISM SEPARATION HAS OCCURRED.
ZERO IF ULLAGE THRUST FROM S-IVB PRESENT.

SET TO ZERO IF COMPUTER IS IN CONTROL OF THE
SPACECRAFT. SET TO ONE BY G&N AUTOPILOT CONTROL
SWITCH OFF OR IMU OFF.
ZERO IF RCS DAP FREE MODE IS SELECTED.
ZERO IF RCS DAP HOLD MODE IS SELECTED.
IF BITS 14 ill'ID 13 = 112 AUTOMATIC MODE
SELECTED
ZERO IF -Z TRANSLATION COM1'1ANDED.
ZERO IF +Z TRANSLATION COM'1ANDED.
ZERO IF -Y TRANSLATION COMMANDED.
ZERO IF +Y TRANSLATION COMMANDED.
ZERO IF -X TRANSLATION COMMANDED.
ZERO IF +X TRANSLATION COMMANDED.
ZERO IF -ROLL CCJM1II,NDED.
ZERO IF +ROLL COMMANDED.
ZERO IF -YAW COMMANDED.
ZERO IF +YAW COMMANDED.
ZERO IF -PITCH COMMANDED.
ZERO IF +PITCH COMMANDED.
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POWERED - Concluded

TRANSMITTED IN pr.OGr-AMS 40, 41, 47, 51

CSM 101
REV A
NEW PAGE

WORD NO. DESCRI PTION REAL-TIME SIGNIFICANCE

94A CHANNEL 32 BIT 15 NOT ASSIGNED SHOULD BE ZERO.
14 ZERO IF PROCEED KEY (FORMERLY STANDBY) ON DSKY IS

PRESSED.
13-12 NOT ASSIGNED SHOULD BE ZERO.

11 NOT USED IN SIC 101.
10-7 NOT ASSIGNED SHOULD BE ZERO.

5 ZERO IF -ROLL COMMANDED.
5 ZERO IF +ROLL COMMANDED.
4 ZERO IF -YAW COMMANDED.

MINIMUM IMPULSE 3 ZERO IF +YAW COMMANDED.
CONTROLLER INPUTS 2 ZERO IF -PITCH COMMANDED

1 ZERO IF +PITCH COMMANDED

94B CHANNEL 33 BAT 15 ZERO IF COMPUTER OSCILLATOR HAS STOPPED.
14 ZERO IS CMC WARNING HAS OCCURRED.
13 ZERO IF PIPA FAIL HAS OCCURRED.
12 ZERO IF TELEMETRY DOWNLINK IS TOO FAST.
11 ZERO IF UPLINK TOO FAST.
10 ZERO IF BLOCK UPLINK SWITCH IN SPACECRAFT IS SET

TO BLOCK.
9-8 NOT ASSIGNED SHOULD BE ZERO.

7 NOT USED.
5 NOT USED
5 ZERO IF CMC CONTROL OF OPTICS IS SET.
4 ZERO IF ZERO OPTICS IS SET.

3-1 NOT ASSIGNED SHOULD BE ZERO.

95A DSPTAB + 0
95B DSPTAB + 1
96A DSPTAB + 2
96B DSPTAB + 3
97A DSPTAB + 4
97B DSPTAB + 5 SAME AS 45A TO SOB
98A DSPTAB + 5
98B DSPTAB + 7
99A DSPTAB + 8
99B DSPTAB + 9

100A DSPTAB + 10
100B DSPTAB + 11

208<
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ENTRY AND UPDATE

TRANSMITTED IN PROGRAMS 27, 52, 53, 54 AND 57

CSM 101
REV A
NEW PAGE

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE

1A ENTRY AND UPDATE LIST ID (00001)8 INDICATES ENTRY AND UPDATE LIST BEING
TRAlIS~H HED .

1B SYNC BITS (77340)A INDICATES DATA TO FOLLO\-J.

2A
RX

X COMPONENT OF VEHICLE
2B POSITION VECTOR
3A Ry Y COMPONENT OF VEHICLE
3B POS ITI ON VECTOR
4A RZ Z COMPONENT OF VEHICLE
4B POSITION VECTOR

CSM VEHICLE STATE5A X COMPONENT OF VEHICLE
5B Vx VELOCITY VECTOR VECTOR AND TI ME

5A Vy Y COMPONENT OF VEHICLE
5B _VELOCITY VECTOR
7A Vz

Z COMPONENT OF VEHICLE
7B VELOCITY VECTOR

8A
TSV

TIME TAG FOR
8B R AND V

9A REDOCTR INDICATES THE NUMBER OF RESTARTS THAT HAVE
OCCURRED SINCE THE LAST FRESH START (V35E)

9B THETAD FINAL DESIRED XCDU FINAL DESIRED CDU ANGLES DURING COARSE ALIGN ORANGLE
FINAL DESIRED YCDU ATTITUDE MANEUVERS. PREFERRED ATTITUDE DURING

lOA THETAD ANGLE ORBITAL NAVIGATION (P20) AND AUTO OPTICS

FINAL DESIRED ZCDU POS ITIONING. INDICATE REORIENTATION ANGLES
lOB THETAD ANGLE DURING ENTRY (P52).

llA QREL PITCH BODY RATE BODY RATES COMPUTED BYlIB RREL YAW BODY RATE ENTRY DAP12A PREL ROLL BODY RATE

12B OREL PITCH BODY RATE SAME AS WORD 11A

13A CMDAPMOD ENTRY DAP MODE USED TO CONTROL BRANCHING IN ENTRY DAPCONTROL

138 MVTD180E VALUE OF PREL VALUE OF PREL (WORD 12A) COMPLEMENTED AND RESCALED

14A ILATANG LATERAL RANGE INITIALLY LOADED IN P51 AND SUBSEQUENTLY UPDATED
14B EVERY 2 SECONDS AFTER START OF P53

I
I

15A I RT + 0
15B RT + 1 VALUE OF ENTRY UNIT TARGET
15A RT + 2 VECTOR IN REFERENCE COOR-
15B RT + 3, DINATES. LOADED AT THE
17A RT + 4 START OF p51.
17B RT + 5
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ENTRY AND UPDATE - Continued

TRANSMITTED IN PROGRAMS 27, 62, 63, 64 AND 67

CSM 101
REV A
NEW PAGE

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE

18A PAXERRI (ROLL ERROR) VALUE OF ROLL ERROR FOR ENTRY DAP

18B ROLLTM (ROLL ANGLE) VALUE OF ROLL ANGLE USED BY ENTRY DAP

19A OAXERR (PITCH ATTITUDE ERROR) VALUE OF PITCH ATTITUDE ERROR COMPUTED IN ENTRY DAP

19B RAXERR (YAW ATTITUDE ERROR) VALUE OF YAW ATTITUDE ERROR COMPUTED IN ENTRY DAP

20A COMPNUMB IN P27, THE TOTAL NUMBER OF UPLINK WORDS TO BE
RECEIVED. WHEN UPCOUNT (WD 21B) EQUALS THIS
QUANTITY THE REqUEST FOR VERIFICATION OF UPLINK
IS INITIATED.

20B UPOLDMOD IN P27, CONTAINS THE NUMBER OF THE PROGRAM THAT
WAS INTERRUPTED BY ENTRANCE TO P27 TO PERMIT
RESTORATION AFTER PERFORMANCE OF UPDATE.

21A UPVERB IN P27, CONTAINS INFORMATION ON THE UPLINK VERB
THAT INITIATED THE PROGRAM TO PERMIT PROPER
PROGRAM PERFORMANCE AFTER COMPLETION OF UPLINK
SEQUENCE. THE VALUE IS 0, 1, 2, AND 3 RESPECTIVELY
FOR V70 V71 V72 V73.

21B UP COUNT IN P27, CONTAINS SERIAL NUMBER OF THE UPLINK WORD
EXPECTED NEXT (INITIAL CONDITION IS 1). WHEN THE
WORD HAS BEEN COMPLETED, IT IS LOADED INTO "UPBUFF"
+ UPCOUNT -1. WHEN UPCOUNT IS EOUAL TO COMPNUMB
(WD 20A), IT IS CONCLUDED THAT THE UPLINK SEQUENCE
IS COMPLETED. THE LINE-BY-LINE CORRECTION MODE
DOES NOT CHANGE THIS VALUE, THEREFORE THE V21
N02 FLASH IS REPEATED AFTER EACH WORD.

22A UP BUFF + 0
22B UPBUFF + 1
23A UPBUFF + 2
23B UPBUFF + 3
24A UPBUFF + 1+
24B UPBUFF + 5
25A UPBUFF + 6
25B UPBUFF + 7
26A UP BUFF + 8
26B UPBUFF + 9
27A UPBUFF + 10 A 20-CELL BUFFER USED TO CONTAIN UPLINKED
27B UPBUFF + 11 WORDS AS THEY ARE COMPLETED DURING P27.
28A UPBUFF + 12
28B UPBUFF + 13
29A UPBUFF + 14
29B UPBUFF + 15
30A UPBUFF + 16
30B UPBUFF + 17
31A UPBUFF + 18
31B UPBUFF + 19
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ENTRY AND UPDATE - Continued

TRANSMITTED IN PROGRAMS 27, 62, 63, 64 AND 67

CSM 101
REV A
NEW PAGE

WORD NO. DESCRI PTI ON REAL-TIME SIGNIFICANCE

32A HE TIME FROM ARRIVAL AT EMS INTERFACE ALTITUDE COM-
32B PUTED AT START OF P61 AND DISPLAYED IN R3 OF N63.

VALUE OF "DESIRED RANGE" (ANGLE BETWEEN PRESENT
33A THET/>H POSITION VECTOR AND APPROPRIATELY ROTATED TARGET
33B VECTOR) DURING ENTRY. INITIALLY LOADED IN p6I AND

SUBSEQUENTLY COMPUTED EVERY 2 SECONDS AFTER START
OF P63.

34A VALUE OF ALTITUDE RATE (NEG IF DECENDING). QUANTITY

34B RDOT COMPUTED AT START OF P6I AND SUBSEQUENTLY EVERY
2 SECONDS AFTER START OF P63.

35A OPTM:lDES CONTROLS PERFORMANCE OF OPTICAL FUNCTIONS
BITS 15-11 NOT ASSIGNED - SHOULD BE 0
BITS 10-1 OPTICS HAS BEEN ZEROED SINCE LAST FRESH

START OF RESTART. GENERATES ALARM
(120)8 IF OPTICS DRIVE IS ATTEMPTED
WITH BIT=O.

BIT 9 SET TO ONE WHEN OPTICS SWITCHED FROM
COMPUTED MODE TO SOME OTHER M:lDE
(MANUAL OR ZERO). SET TO ZERO BY
FRESH START.

BIT 8 NOT ASSIGNED, SHOULD BE O.
BIT 7 LAST SAMPLED VALUE OF CHANNEL 30

BIT 7 (OPTICS CDU FAIL). GENERATES
TRACKER ALARM (DSPTAB II BIT 8=1)
IF BIT GOES FROM 1 TO 0 PROVIDED
BIT 2 OF OPH1C'["lES = O. SET TO ONE BY
FRESH START OR RESTART.

BIT 6 NOT ASSIGNED, SHOULD BE O.
BIT 5 LAST SAMPLED VALUE OF CHANNEL 33

BIT 5 (0 = OPTICS MODE SWITCH IN
COMPUTER).

BIT 4 LAST SAMPLED VALUE OF CHANNEL 33
BIT 4 (0 = OPTICS MODE SWITCH IN ZERO)
IF BIT 5 AND BIT 4 OF OPTMODES = 1
THE ~1AI~UAL HaDE IS SELECTED.

BIT 3 SET TO ONE WHEN OPTICS M:lDE SWITCH SET
TO ZERO. REMAINS ONE FOR 16.2 SECONDS
(OPTICS ZEROING DELAY). IF MODE SWITCH
IS TAKEN OUT OF ZERO DURING 16.2
SECONDS, ALARM (116)8 IS GENERATED.

BIT 2 BIT SET TO ONE TO INHIBIT ANY TRACKER
ALARMS DURING OPTICS ZEROING
DELAY.

BIT 1 BIT SET TO ONE TO INDICATE OPTICS
ZEROING DELAY COMPLETE IN .4 SEC
INHIBITS ALARM (116)8.

35B HOLDFLAG USED TO DETERMINE NATURE OF ATTITUDE HOLD CONTROL
IN CSM RCS DAP. IF > +0 PERFORM ATTITUDE HOLD
ABOUT ANGLES CONTAINED IN COU INPUT COUNTERS
(PRESENT IMU ANGLES). IF = +0 ATTI TUDE HOLD
ABOUT EXISTING REFERENCE. IF < +0 AUTOMATIC
STEERING TO BE PERFORMED.

,.. 8-54
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ENTRY AND UPDATE - Continued

TRANSMITTED IN PROGRAMS 27, 62, 63, 64 AND 67

CSM 101
REV A
NEW PAGE

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE

36A CADRFLSH + 1 VALUE OF RETURN ADDRESS INFORMATION FOR LAST
REQUESTED MARK.

36B CADRFLSH + 2 VALUE OF RETURN ADDRESS INFORMATION FOR LAST
NORMAL DISPLAY REOUESTED

37A CDUS OPTICS SHAFT ANGLE READS SHAFT CDU READ COUNTER
37B PIPAX X, Y, AND Z PIPA INPUT COUNTERS ZEROED AT THE38A PIPAY
38B PIPAZ START OF AVE G AND EVERY 2 SEC DURING AVE G.

39A CDUX X, Y, AND Z WU INPUT COUNTErs. READ THE IMU CDU READ
39B CDUY COUNTERS ZEROED DURING ZERO ENCODE MODE (IMODES 33
40A CDUZ BIT 5=1).
40B CDUT OPTICS TRUNNION ~NGLE, RE/\DS TRUNtJION CDU RE,l\D COUNTER

41A FLAGWORD 0 BIT SET RESET
CPHIXCMP 15 OUTPUT OF CALGA IS C~X. OUTPUT OF CALGA IS THETAD.
JSWITCH 14 INTEGRATION OF WMATRIX. INTEGRATION OF STATE VECTOR

13
12 NOT ASSIGNED, SHOULD BE ZERO
11 I

COAROFIN 10 USED IN TEST PROGRAMS, SHOULD BE ZERO
NEEDLFLG 9 TOTAL ATTITUDE ERROR IDAP FOLLOWING ERROR

DISPLAYED. DISPLAYED.
IMUSE 8 IMU IN USE. IMU NOT IN USE.
RNDVZFLG 7 NOT USED IN ENTRY AND UPDATE LIST.
R53FLG 6 NOT USED IN ENTRY AND UPDATE LIST.

5 NOT USED, SHOULD REMAIN ZERO.
TRUNFLG 4 NOT USED IN ENTRY AND UPDATE LIST
FREEFLG 3 USED TO CONTROL INTERNAL SUBROUTINE PERFORMANCE.

2 NOT USED, SHOULD BE ZERO.
ESCAPESW 1 NOT USED IN ENTRY AND UPDATE LIST.

BIT SET RESET
41B FLAGWORD 1

NOT USED IN ENTRY AND UP~ATE LIST.NJETSFLG 15
STIKFLAG 14 RHC IN CONTROL OF CSM- ICMC IN CONTROL OF CSM-

RCS DAP. RCS DAP.
ERADFLAG 13 NOT USED IN ENTRY AND UPDATE LIST.
R31FLAG 12 NOT USED IN ENTRY AND UPDATE LIST.
ENG2FLAG 11 NOT USED IN ENTRY AND UPDATE LIST.
TARG 1FLAG 10 NOT USED IN ENTRY AND UPDATE LIST.
TARG 2FLAG 9 NOT USED IN ENTRY AND UPDATE LIST.
VEHUPFLG 8 CSM STATE VECTOR BEING ILM STATE 'vECTOR 3EING

UPDATED. UPDATED.
UPDATFLG 7 NOT USED IN ENTRY AND UPDATE LIST.
ONFLAG 6 NOT PROGRAMED, SHOULD BE ZERO.
TRACKFLAG 5 NOT USED IN ENTRY AND UPDATE LIST.

4 NOT USED, SHOULD BE ZERO.
ITERISW 3 NOT USED IN ENTRY AND UPDATE LIST.
GUESSSIo/ 2 NOT USED IN ENTRY AND UPDATE LIST.
AVEGFLAG 1 NOT USED IN ENTRY AND UPDATE LIST.
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ENTRY AND UPDATE - Continued
TRANSMITTED IN PROGRAMS 27, 62, 63, 64 AND 67

WORD NO. DESCRIPTION

BIT SET

REAL-TIME SIGNIFICANCE

RESET

42A FLAGWORD 2
DRIFTFLG
R21MARK

STEERSW
CYCLESW
IMPULSW
XDELVFLG

ETPIFLG, FIRSTFLG, RPEATFLG
FINALFLG
AVFLAG
PFRATFLG
CALCMAN 3
CALCMAN 2
NODOFLG

15
14

13-12
11
10

9
8
7
6
5
4
3
2
1

I
NOT USED IN ENTRY AND UPDATE LIST.
NOT USED IN ENTRY AND UPDATE LIST.
NOT ASSIGNED, SHOULD BE ZERO.
NOT USED IN ENTRY AND UPDATE LIST.
NOT USED IN ENTRY AND UPDATE LIST.
NOT USED IN ENTRY AND UPDATE LIST.
NOT USED IN ENTRY AND UPDATE LIST.
NOT USED IN ENTRY AND UPDATE LIST.
NOT USED IN ENTRY AND UPDATE LIST.
NOT USED IN ENTRY AND UPDATE LIST.
NOT USED IN ENTRY AND UPDATE LIST.
NOT USED IN ENTRY AND UPDATE LIST.
NOT USED IN ENTRY AND UPDATE LIST.
MAJOR MODE CHANGE TO MAJOR MODE CHANGE TO
POO ONLY ALLOWED. ANY PROGRAM ALLOWED.

BIT SET RESET

42B FLAGWORD 3
AUTMANSW
GLOKFAIL
REFSMFLG

STBYFLAG
VFLAG
ONMONFLAG

CULTFLAG
ORBWFLAG
STATEFLG
INTYPFLG
VINTFLAG
D60R9FLAG
DIMOFLAG

15
14
13
12
11
10

9

8
7
6
5
4
3
2
1

NOT USED IN ENTRY AND UPDATE LIST.
NOT USED IN ENTRY AND UPDATE LIST.
NOT USED IN ENTRY AND UPDATE LIST.
NOT ASSIGNED, SHOULD REMAIN ZERO.
NOT USED IN ENTRY AND UPDATE LIST.
NOT USED IN ENTRY AND UPDATE LIST.
SET TO ONE AT BEGINNING SET TO ZERO WHEN AVE G COM­
OF P61 AND p62 IN ORDER PUTATIONS ARE TERMINATED.
TO ENABLE SAMPLING OF
ACCELEROMETER REGISTERS
AT INTERMEDIATE TIMES.
NOT ASSIGNED, SHOULD BE ZERO.
NOT USED IN ENTRY AND UPDATE LIST.
NOT USED IN ENTRY AND UPDATE LIST.
NOT USED IN ENTRY AND UPDATE LIST.
NOT USED IN ENTRY AND UPDATE LIST.
NOT USED IN ENTRY AND UPDATE LIST.
NOT USED IN ENTRY AND UPDATE LIST.
NOT USED IN ENTRY AND UPDATE LIST.

8-56

43A FLAGWORD 4
MRKIDFLG

PRIODFLG

END IOFLG

NRMIDFLG

MWAITFLG
NWAITFLG

MRKNVFLG

NRMNVFLG

PRONVFLG

BIT

15

14

13

12

11
10

9

8

7

213<

SET

MARK OR EXTENDED VERB
DISPLAY IS WAITING FOR
A RESPONSE.
PRIORITY DISPLAY IS
WAITING FOR A RESPONSE.
PRIORITY OR NORMAL
DISPLAY IS WAITING FOR
A RESPONSE.
NORMAL DISPLAY IS WAITING
FOR A RESPONSE.
NOT PRESENTLY PROGRAMED.
NORMAL DISPLAY IS WAITING
TO BE INITIATED.
MARK OR EXTENDED VERB.
DISPLAY FOUND DISPLAY
SYSTEM IN USE BY ASTRO­
NAUT OR UPLI NK.
NORMAL DISPLAY FOUND DIS­
PLAY SYSTEM IN USE BY
ASTRONAUT OR UPLINK.
PRIORITY DISPLAY FOUND
DISPLAY SYSTEM IN USE
BY ASTRONAUT OR UPLINK.

RESET

NO MARK OR EXTENDED VERB
DISPLAY WAITING.

NO PRIORITY DISPLAY
WAITING.
NEITHER PRIORITY OR
NORMAL DISPLAY IS WAITING.

NO NORMAL DISPLAY WAITING.

SHOULD BE ZERO.
NO NORMAL DISPLAY WAITING.
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ENTRY AND UPDATE - Continued

TRANSMITTED IN PROGRAMS 27, 62, 63, 64 AND 67

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE

BIT SET RESET

43A FLAGWORD 4
PINBRFLG

MRUPTFLG

NPUPTFLG

MRKOVFLG

RETlFLG

6

5

4

3

2
1

INTERFERENCE WITH AN
INTERNALLY GENERATED
DISPLAY HAS OCCURRED
OR TERMINATE HAS
OCCURRED WITH BIT 13
OF THIS FLAGWORD = 1.
BIT SET TO ONE WHEN A
MARK OR EXTENDED VERB
DISPLAY HAS BEEN INTER­
RUPTED BY A PRIORITY
DISPLAY.
BIT SET TO ONE WHEN A
NORMAL DISPLAY IS INTER­
RUPTED BY A MARK OR
EXTENDED VERB DISPLAY
OR A PRIORITY DISPLAY.
BIT SET TO ONE WHEN A
MARK OR EXTENDED VERB
DISPLAY IS TO INTER­
RUPT A NORMAL DISPLAY.
NOT PROGRAMED. SHOULD BE ZERO.
NOT ASSIGNED. SHOULD BE ZERO.

BIT SET RESET

43B FLAGWORD 5
DSKYFLG
INTFLAG2

INTFLAG3
V59FLAG
INCORFLG

DMENFLG
COMPUTER
ENGONFLG
3AXISFLAG
GRRBKFLG

NOSOLNSW, NOSOFLAG
MGLVFLAG
RENDWFLG

15
14

13
12
11
10
9
8
7
6
5
4
3
2
1

DISPLAYS SENT TO DSKY. NO DISPLAY SENT.
INHIBITS USE OF ORBITAL
INTEGRATION PACKAGE
DURING P27.
NOT USED IN ENTRY AND UPDATE LIST.
NOT USED IN ENTRY AND UPDATE LIST.
NOT USED IN ENTRY AND UPDATE LIST.
NOT ASSIGNED SHOULD BE ZERO.
NOT USED IN E~TRY AND UPDATE LIST.

I
NOT USED IN ENTRY AND UPDATE LIST.
NOT USED IN ENTRY AND UPDATE LIST.
NOT USED IN ENTRY AND UPDATE LIST.
NOT ASSIGNED, SHOULD BE ZERO.
NOT USED IN ENTRY AND UPDATE LIST.
NOT USED IN ENTRY AND UPDATE LIST.
WMATRIX IS VALID FOR
REND NAVIGATION.

BIT SET RESET

1 } TVC O} CSM I} SATURN
o DAP 1 RCS 1 DAP

DAP

INDICATE 0 } NO DAP
DAP STATUS 0 OR ENTRY

INITIALLY A ZERO NEAR
START OF P63 AND SET TO
ONE IF ON 1ST CYCLE FOR
WHICH THE SENSED DRAG IS
.05G OR MORE.
"ARM" ENTRY DAP12

15
14

13

CMDAPARM

FLAGWORD 6
DAPBIT 1
DAPBIT 2

LEWDSW

44A

SET TO ZERO IN P62 SHORTLY
BEFORE START OF (00041)8
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ENTRY AND UPDATE - Continued

TR/~~MITTED IN P~OGRAMS 27, 52, 53, 54 AND 57

WORD NO. DESCRIPTION

BIT

REAL-TIME SIGNIFICANCE

SET RESET

44A FLAGYlORD 5
GAMDIFSW

GONEPAST

RELVELSW

EGSW

HUNTSW1

HIND

INRLSW

LATSW

05GSW

CMDSTBY

GYMD1FSW

11

10

9

8

7

6

5

3

2

PERMIT INITIALIZATION OF
ENTRY DAP COMPUTATIONS
TO PROCEED AND TO PERMIT
AN ENTRY DAP QUANTITY TO
BE COMPUTED AS THE FIRST
DIFFERENCE OF THE PRESENT
AND PREVIOUS VALUES OF A
CELL.
SET TO ONE IF IN P57
BIT 8 (GONEBYTG OF
FLAGv*D 7 IS SENSED
AS ONE.
SET TO ONE IF BIT 8 OF
THIS WORD IS ONE AND
OUTPUT OF AVE G E0UATIONS
INDICATES A VELOCITY OF
LESS THAN ABOUT 12883.1
FPS.
EGSW - SET WHEN P57 IS
STARTED.

SET WHEN "DRAG LEVEL
INITIALIZED FOR CONSTANT
DRAG."
SET WHEN SOME ENTRY
ITERATION CALCULATIONS
ARE TO BE PERFORMED.
SET WHEN THE FIRST TIME
THE SENSED DRAG IS .05G
OR MORE (A LATCHED
VERSION OF BIT 3 OF THIS
WORD).
SET SHORTLY BEFORE START
OF (00041)8 CHECKLIST
DISPLAY, AND ALSO NEAR
START OF P53.

WHEN .05G OR MORE IS
SENSED.

INDICATES THAT ENTRY DAP
NOT TO BE IN STANDBY (IS
ACTIVATED). INITIALIZED
TO ONE IN P52 SHORTLY BE­
FORE START OF (00041)8
CHECKLIST DISPLAY.
SET TO ONE IN ENTRY DAP
IF IT IS ZERO AND BIT 2

OF fFf! S WORD IS ONE AND
BIT 5 OF IMODES 33 IS
ZERO. MEANS THAT CDU
DIFFERENCES AND BODY
RATES CAN BE COMPUTED.

SET TO ZERO IN p52 SHORTLY
BEFORE START OF (00041)8
CHECKLIST DISPLAY.

INITIALIZED TO ZERO NEAR
START OF p53.

INITIALIZED TO ZERO NEAR
START OF p53.

INITIALIZED TO ZERO NEAR
START OF P57 AND START
OF P51.
INITIALIZED TO ZERO NEAR
START OF P53.

INITIALIZED TO ZERO NEAR
START OF P53.

INITIALIZED TO ZERO NEAR
START OF P53.

RESET TO ZERO BY ENTRY
GUIDANCE COMPUTATIONS TO
ENFORCE A ROLL "OVER THE
TOP" BY THE ENTRY DAP.
BIT NOT EXPECTED TO BE
PESET HI THIS FLIGHT SH!C
COMPUTATIONS NOT ENTERED.
INITIALIZED TO ZERO IN
P52 BEFORE START OF
(00041)8 CHECKLIST DIS­
PLAY AND ALSO NEAR START
OF P53. SET TO ZERO WHEN
SENSED DRAG IN p54 IS
LESS THAN .05G.
RESET TO ZERO IN P57 AFTEF
RESPONSE TO THE V15N57
DISPLAY WHEN VELOCITY HAS
BECOME LESS THAN 1000 FPS.

INITIALIZED TO ZERO IN
p52 SHORTLY BEFORE START
OF (00041)8'
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ENTRY AND UPDATE - Continued

TR\NS:-1ITTED IN PROGR/\MS 27, 62, 63, (,4 ,liND 67

WORD NO. DES CR IPTI ON REAL-TIME SIGNIFICANCE

BIT SET RESET

LM NOT ATTACHED.

CALCULATE TFF. SINCE
BIT IS RESET AFTER
PERIGEE TIME IS COM­
PUTED BIT WILL BE
OBSERVED AS ZERO.

AVE G IS RUNNING.

NOT USED IN ENTRY AND UPDATE.
NOT ASSIGNED, SHOULD BE ZERO.
NOT USED IN ENTRY AND UPDATE.
NOT USED IN ENTRY AND UPDATE.
NOT USED IN ENTRY AND UPDATE.
NOT USED IN ENTRY AND UPDATE.
EXPECTED TO BE ZERO THIS FLIGHT
SET IF IT IS CONCLUDED RESET TO ZERO EACH TIME
THAT THE VEHI CLE HAS THROUGH THE ENTRY
PASSED THE TARGET. "TARGETING" ROUTINE.
INHIBITS THE ~V MONITOR. ENABLES AVEG ROUTINE TO

PERFORM ~V MONITOR
FUNCTION.
AVE G STATE VECTOR HAS
BEEN UPDATED (AVE G IS
OFF).

NOT ASSIGNED, SHOULD BE ZERO.
SET IF A FAILURE OF THE RESET TO ZERO BY SENDING
KKK DATA CHECK IS DETECTED AN ERROR RESET CODE VIA
IN PROCESSING AN INPUT THE UPLINK. THE DSKY
FROM THE UPLINK RECEIVER. ERROR RESET KEY DOES NOT
WHILE BIT IS A ONE, ALL RESET THE BIT.
UPLINK INFORMATION EXCEPT
AN ERROR RESET CODE IS
REJECTED BY THE PROGRJIM.
BIT WHOSE VALUE IS COM-
PLEMENTED WHEN THE FINAL
PROCEED ENTRY IS RECEIVED
IN P27 INDICATING THAT
THE UPLINK INFORMATION
IS TO BE USED.
LM ATTACHED INDICATION
FOR CSM-RCS DAP
COMPUTATI ON.
CALCULATION TIME OF
PERIGEE.

5
4

7

3

2

6

15
14
13
12
11
10

9
8

VERI FLAG

UPLOCKFL

ATTCHFLAG

IDLEFLAG

IGNFLAG
ASTNFLAG
TIMRFLAG
UNNORMSW
TTMODESW
GONEBY

TFFSW

V37FLAG

FLAGWORD 7
TERMIFLAG

44B

45A
45B
46A
46B
47A
47B
48A
48B
49A
49B
50A
SOB

51A
SIB

DSPTAB + 0
DSPTAB + 1
DSPTAB + 2
DSPTAB + 3
DSPTAB + 4
DSPTAB + 5
DSPTAB + 6
DSPTAB + 7
DSPTAB"+ 8
DSPTAB + 9
DSPTAB + 10
DSPTAB + 11

DISPLAY TABLE CODES FOR GENERATION OF ['SKY ~IUMERICS.

USED TO INDICATE VERB-NOUN, MAJOR
MODE AND Rl R2 R3 DISPLAYS.

DISPLAY TABLE TO DSKY STATUS LIGHTS.
604008 = PROGRJIM CAUTION, 602008 = TRACKER WARNING.
60020R = NO ATTITUDE, 600408 = GIMBAL LOCK.
COMPUTER CLOCK INDICATING TIME SINCE LIFTOFF.
UPDATED BY V55E OR V73E.

8-59
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ENTRY AND UPDATE - Continued

TR!\NSMITTED IN PROGFJl.MS 27, 52, 53, 5l f AI\D 57

CSM 101
REV A
NEW PAGE

WORD NO. DESCRIPTION REAL TIME SIGNIFICANCE

52A DELVX52B X, Y, AND Z COMPENSATED PIPA COUNT,
53A DELVY FOR 2 SEC INCREMENT DURING AVERAGE G.
53B APPLIES DURING P52, P53, P54, AND p57
54A DELVZ IN ENTRY AND UPDATE LIST TRANSMISSION.
54B

55A VREL
55B VREL + I
55A VREL + 2 VELOCITY MEASURED RELATIVE TO THE
55B VREL + 3 ATMOSPHERE DURING ENTRY.
57A VREL + 4
57B VREL + 5

58A PIPTIME I VALUE OF TIME WHEN THE PIPAS
58B WERE LAST READ.

59A REDOCTR SAME AS 9A

59B THETAD FINAL DESIRED XCDU
ANGLE

50A THETAD FINAL DESIRED YCDU SAME AS 9B, lOA, lOBANGLE

50B THETAD FINAL DESIRED ZCDU
ANGLE

51A QREL (PITCH BODY RATE)
51B PREL (YAW BODY RATE) SAME AS IIA, lIB, 12A
52A PREL (ROLL BODY RATE)

52B OREL (PITCH BODY RATE) SAME AS 12B

53A CMDAPMOD (ENTRY DAP MODE SAME AS I3ACONTROL)

53B MVTDI80E (VALUE OF PREL) SAME AS 13B

VALUE OF INPUT DATA ON TARGET LATITUDE. A POSITIVE
54A LATSPL (LATITUDE OF TARGET) LATITUDE IS NORTH. CAN BE LOADED IN Rl BY N51 (AND
54B IS DISPLAYED IN P51 JUST AFTER SEP ACKNOWLEDGE) FOR

USE IN DEFINING ENTRY TARGET.

55A LNGSPL (LONGITUDE OF TARGET) VALUE OF INPUT DATA ON TARGET LONGITUDE. A POSITIVE
55B LONG IS EAST. CAN BE LOADED IN R2 BY N51.

VALUE OF FLIGHT PATH ANGLE AT 400,000 FEET ABOVE FISCHER
55A GAMMAEI (GAMMA ENTRY INTERFACE) RADIUS COMPUTED AT START OF p51 (ONCE ONLY) AND DIS-
55B PLAYED IN R3 OF N50. IT IS NEGATIVE AND IS THE "ANGLE

HORIZONTAL" AT THIS ALTITUDE.

8-50
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ENTRY AND UPDATE - Continued

TRANSMITTED IN PROGRN1S 27, 52, 53, 54 AND 57

CSM 101
REV A
NEW PAGE

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE

VALUE OF PREDICTED VELOCITY AT AN ALTITUDE OF 400,000
57A VPRED (VELOCITY ENTRY) FEET ABOVE FISCHER RADIUS COMPUTED AT START OF P51
57B INTERFACE (ONCE ONLY) AND DISPLAYED IN R2 N50. IF BIT 3 OF

FLAGWORD 5 = 1 (.05GSW) CELL CONTAINS LID CALC WHICH
IS A CALCULATED VALUE OF LIFT TO DRAG.

58A ROLLTM (ROLL ANGLE) SAME AS 18B

58B ROLLCSP (ROLL COMMAND) VALUE OF MOST SIGNIFICANT HALF OF ROLL COMMAND GENERATED
BY ENTRY E0UATIONS. IT IS INITIALIZED TO 1800 IF HEADS-
UP (R3 OF N51) IS POSITIVE NON-ZERO, AND TO 00 IF
HEADSUP =0 IN P52 AFTER SEP ACKNOWLEGED.

59A OAXERR (PITCH ATTITUDE ERROR) SAME AS 19A

59B RAXERR (YAW ATTITUDE ERROR) SAME AS 19B

70A COMPNUMB SAME AS 20A

70B UPOLDMOD SAME AS 20B

7lA UPVERB SAME AS 21A

7lB UP COUNT SAME AS 21B

72A UPBUFF + 0
72B UPBUFF + 1
73A UPBUFF + 2
73B UPBUFF + 3
74A UPBUFF + 4
74B UPBUFF + 5
75A UPBUFF + 5
75B UPBUFF + 7
75A UPBUFF + 8 SAME AS 22A THROUGH 31B
75B UPBUFF + 9
77A UPBUFF + 10
77B UPBUFF + 11
78A UPBUFF + 12
78B UPBUFF + 13
79A UPBUFF + 14
79B UPBUFF + 15
80A UPBUFF + 15
80B UPBUFF + 17
81A UPBUFF + 18
81B UP BUFF + 19

VALUE OF DESIRED LIFT TO DRAG RATIO USED IN ENTRY
82A

LDDI (LID) PROGRAM TO COMPUTE DESIRED ROLL COMMAND. UPDATED
82B EVERY 2 SECONDS DURING ENTRY PORTION OF FLIGHT

STARTING SHORTLY AFTER P53.

8-51 .
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ENT RY AND UPDA TE - Continued

TRANSi~ITTED U, PROGRAMS 27, 62, 63, 64 Ai'iD 67

CSM 101
REV A
NEW PAGE

WORD NO. DESCRI PTI ON REAL-TIME SIGNIFICANCE

83A RTGO + 1 LEAST SIGNIFICANT HALF OF RTGO. MOST SIGNIFICANT HALF
OF RTGO IN UPBUFF + 19 WHEN IN p61.

83B CADRFLSH VALUE OF RETURN ADDRESS INFORMATION FOR LAST REQUESTED
PRIORITY DISPLAY FROM DISPLAY INTERFACE ROUTINES.

84A VALUE OF PREDICTED VELOCITY AT ENTRY MONITORING SYSTEM
VIa (EMS) ALTITUDE COMPUTED AT START OF P61 (ONCE ONLY)84B AND DISPLAYED IN R2 OF N63.

85A DAPDATAR1 BIT SET I RESET
LOADED WITH V48N46E 15 NOT USED SHOULD BE ZERO I

14 O(NODAP 1 ~ LM-ON o \ LM-OFF 1 t SATURN
OR

13 o ENTRY ORCS DAP 1 RCS DAP 1. DAP
12-11 NOT USED, SHOULD BE ZERO.

10 USE AIC OUAD (RCS JETS). IF BIT 7=0 USE AIC AND BID.
9-8 NOT USED, SHOULD BE ZERO.

7 USE BID qUAD (RCS JETS). IF BIT 10=0 USE AIC AND BID.
6-5 NOT USED SHOULD BE ZeRO.

4 5° DEADBAND o. 5° DEADBAND
3 NOT USED, SHOULD BE ZERO.
2

( SPECIFY ) o ! . ~5O O! 0/ 1 ! .5° 1 ~ 4°
MANEUVER RATE o S~C 1 S~C1 o SEC 1 SEC

85B DAPDATAR2 BIT SET RESET
LOADED WITH V48N46E 15-14 NOT USED, SHOULD BE ZERO.

13 USE AIC qUAD FOR ROLL. USE BID QUAD FOR ROLL.
12-11 NOT USED, SHOULD BE ZERO.

10 USE OF A QUAD ALLOWED. USE OF A QUAD NOT ALLOWED.
9-8 NOT USED, SHOULD BE ZERO.

7 USE OF B QUAD ALLOWED. USE OF B QUAD NOT ALLOWED.
6-5 NOT USED, SHOULD BE ZERO.
4 USE OF C QUAD ALLOWED. USE OF C QUAD NOT ALLOWED.

3-2 NOT USED, SHOULD BE ZERO.
1 USE OF D QUAD ALLOWED. USE OF D OUAD NOT ALLOWED.

86A RSBBQ VALUE OF BBANK AND Q REGISTERS AT THE TIME OF A RESTART.
86B USED TO DETERMINE LOCATION OF RESTART OCCURRENCE.

87A ALARMCADR + 0 CONTAINS S REGISTER PORTION OF 1ST ADDRESS FOLLOWING MOST
RECENT ALARM.

87B ALARMCADR + 1 SAME AS 73B

r· .219<
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CSM 101
REV A
NEW PAGE

ENTRY AND UPDATE - Continued

TkJ\{3~'IITTED IN pr:OGU~",S n, 62, 63, 64 AND 67

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE

RESET

NO TURN-ON DELAY FAILURE.

IMU NOT IN INITIALIZATION.

SET

NO ECDU FAIL

NO IMU CAGE COMMAND

NO IMU FAIL

IMU TEMP WITHIN LIMITS.
AGREE WITH THIS BIT).
ISS TURN ON REQUEST HAS
OCCURRED.
IMU FAIL HAS OCCURRED. IF
BIT 4 OF THIS WORD IS ALSO
ZERO SETS CHAN 11 BIT 1=1.
ECDU FAIL HAS OCCURRED.
IF BIT 3 OF THIS WORD IS
ALSO ZERO, SET CHAN 11
BIT 1=1.
IMU CAGE COMMANDED
PIPA FAIL HAS OCCURRED.
IF BIT 1 OF THIS WORD IS
ALSO ZERO SET CHAN 11
BIT 1=1.

IMU NOT OPERATING IMU OPERATING
BIT USED IN IMU TURN-ON SEQUENCING. SET FOR .48 SEC
WILL MOST LIKELY BE ZERO. I
BIT USED IN IMU TURN-ON SEQUENCING. SET FOR .48 SEC
WILL MOST LIKELY BE ZERO.
IMU INITIALIZATION BEING
ACCOMPLISHED (CAGE CMD,
IMU ZEROING, TURN-ON DELAY
ALL SET THIS BIT).
INHIBIT ALARM 2128 IF PIPA
FAIL OCCURS DURING TURN-ON
SEQUENCING.
INHIBIT ISS WARNING BASED ISS WARNING NOT INHIBITED.
ON IMU FAIL (OCCURS DURING
TURN-ON DELAY AND COARSE
ALIGN).
INHIBIT ISS WARNING BASED ISS WARNING NOT INHIBITED.
ON ECDU FAIL (OCCURS DURING
TURN-ON DELAY AND IMU ZERO)
INDICATES TURN-ON DELAY
FAILURE ALONG WITH ALARM
2078·
INHIBIT ISS WARNING BASED ISS WARNING NOT INHIBITED
ON PIPA FAIL. (BIT IS ONE (AVERAGE G IS RUNNING).
UNLESS AVERAGE "G" IS
RUNNING.

IMU TEMP OUT OF LIMITS.
(CHANNEL 11 BIT 4 IS SET TC
NO ISS TURN ON REQUEST.

7

9
8

6

4

5

3

2

13

12

15
BIT

11
10

14

IMODES 30
BITS 15 THROUGH 9
ARE LAST SAMPLED
VALUE OF CHANNEL
30 EXCEPT FOR BIT
10 WHICH IS LAST
SAMPLED VALUE OF
CHAN 33 BIT 13.

88A

88B IMODES 33 BIT
15
14

13

12

11

10-7
6

SET RESET
NOT ASSIGNED, SHOULD REMAIN ZERO.
MONITORS THE LAST SAMPLED SET TO ZERO WHEN STANDBY
VALUE OF CHANNEL 30 BIT 14. BUTTON ON DSKY IS PRESSED

(CONTROLS PROCEED FUNCTION
THE SAME AS V33E.)

MONITORS THE LAST SAMPLED SET TO ZERO IF PIPA FAIL
VALUE OF CHANNEL 33 BIT 13. HAS OCCURRED.
MONITORS THE LAST SAMPLED SET TO ZERO IF TELEMETRY
VALUE OF CHANNEL 33 BIT 12. DOWNLINK IS TOO FAST.
MONITORS THE LAST SAMPLED SET TO ZERO IF UPLINK IS
VALUE OF CHANNEL 33 BIT 11. TOO FAST.
NOT ASSIGNED, SHOULD REMAIN ZERO.
IMU USE FOR VEHICLE ATTI- SET OF ZERO AFTER FINE
TUDE SHOULD NOT BE ALIGN ROUTINE.
ATTEMPTED.
SET TO ONE IN COARSE
ALIGN AND H1U ZEROING.
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TRANSMITTED IN PROGRAMS 27, 62, 63, 64 AND 67

CSM 101
REV A
NEW PAGE

WORD NO. DESCRI PTI ON REAL-TIME SIGNIFICANCE

88B IMODES 33 BIT SET RESET
5 SET TO ONE DURING IMU NOT EXPECTED TO BE USED

ZEROING ROUTINE (V40N20E). IN FLIGHT.
4-3 NOT ASSIGNED, SHOULD BE ZERO.

2 USED IN GROUND TESTING ONLYI
1 SET TO ONE WITH V35E (LAMP

TEST) FOR 5 SEC.

89A CDUX SAME AS 39A
89B CDUY SAME AS 39B
90A CDUZ SAME AS 40A
90B COUT SAME AS 40B

91A CHANNEL 11 BIT 15-14 NOT ASSIGNED, SHOULD BE ZERO.
13 SET TO ONE FOR SPS ENGINE ON NOT USED IN

COAST AND ALIGN.
12-11 NOT ASSIGNED, SHOULD BE ZERO.
10 SET 1 WHEN ERROR RESET KEY CODE FROM UPLINK

OR DSKY IS RECEIVED.
9 TEST CONNECTOR OUTPUT SET TO ONE 2 SECONDS

AFTER AVE G STARTS AND REMAINS 1 UNTIL AVE G
END.

8 NOT ASSIGNED, SHOULD BE ZERO.
7 SET TO ONE WHEN OPERATOR ERROR HAS OCCURRED.
6 SET TO 1 WHEN OPERATOR ACTION IS REQUIRED

(DSKY IS FLASHING).
5 SET TO 1 WITH KEY RELEASE LIGHT INDICATING

PROGRAM DESIRES USE OF DSKY DISPLAYS.
4 SET TO ONE WHEN THE lMU TEMP IS OUT OF LIMITS.
3 SET TO 1 WHEN UPLINK INTERRUPT OCCURS IN-

DICATING UPLINK ACTIVITY.
2 SET TO 1 WHEN COMPUTER IS WORKING ON AN ACTIVE

JOB. GENERATES COMPUTER ACTIVITY LIGHT.
1 SET TO 1 WITH ISS WARNING.

SETS ISS WARNING LIGHT.

91B CHANNEL 12 BIT 15 SET TO ONE 4 SECONDS AT THE END OF THE ISS
90 SEC. TURN-ON DELAY INDICATING TURN-ON
DELAY COMPLETE.

14 S-IVB CUTOFF COMMAND. NOT EXPECTED TO BE
USED DURING FLIGHT.

13 S-IVB INJECTION SEQUENCING START NOT EXPECTED
TO BE USED DURING FLIGHT.

12 NOT ASSIGNED, SHOULD BE ZERO.
11 DISENGAGE OPTICS DAC NOT EXPECTED TO BE USED.
10 ZERO OPTICS COMMAND NOT EXPECTED TO BE USED.
9 SET TO ONE WITH v46E IF BITS 14-13 OF DAPDATAR

= 1 SETS S-IVB TAKEOVER ENABLE.
8 SET TO ONE IN p40 IF TVC DAP IS GOING TO BE

USED. SETS TVC DAP ENABLE.
7 NOT ASSIGNED, SHOULD BE ZERO.
6 lMU CDU ERROR COUNTER ENABLE SET TO ONE DURING

COARSE ALIGN, S-IVB TAKEOVER AND ATTITUDE
ERRORS TO FDAI.

5 lMU CDU ZERO COMMAND. SET TO ONE ANYTIME IMU
CDU READ COUNTERS ARE TO BE ZEROED.

4 IMU COARSE ALIGN ENABLE. SET TO ONE ANYTIME
IMU IS TO BE COARSE ALIGNED.

3 NOT USED.



ENTRY AND UPDATE - Continued
TRANSMITTED IN PROGP~S 27, 62, 63, 64 AND 67

CSM 101
REV A
NEW PAGE

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE

91B CHANNEL 12 BIT 2 OPTICS CDU ERROR COUNTER ENABLE. SET TO ONE
DURING OPTICS COARSE ALIGN OR TVC DAP ENABLE.

1 ZERO OPTI CS CDU. SET TO ONE FOR 0.2 SEC AT
THE END OF OPTICS ZEROING SEQUENCE. BECAUSE
OF SHORT SET TIME IT SHOULD BE ZERO.

92A CHANNEL 13 BIT 15 T6RUPT ENABLE. ONE ENABLES THE TIME 6 COUNTER
TO START COUNTING DOWN FOR RCS JET ON TIME.
USED IN CSM-RCS DAP AND TVC ROLL DAP.

14 NOT EXPECTED TO BE USED, SHOULD BE ZERO.
13 NOT EXPECTED TO BE USED, SHOULD BE ZERO.
12 NOT EXPECTED TO BE USED, SHOULD BE ZERO.
11 SET TO ONE AT THE END OF P06 TO ENABLE STAND-

BY BUTTON TO DOWNMODE THE COMPUTER TO STANDBY.
10 SET TO 1 BY V35E (LAMP TEST). REMAINS 1 FOR

5 SEC.
9 NOT ASSIGNED, SHOULD BE ZERO.
8 NOT USED, SHOULD BE ZERO.
7 WORD ORDER CODE BIT 1, EXCEPT FOR WORDS I,

I AND 51.
6 BLOCK UPLINK NOT SET BY PROGRAM.
5 NOT USED, SHOULD BE ZERO.

4-1 NOT ASSIGNED SHOULD BE ZERO.

92B CHANNEL 14 BIT 15 XCDU DRIVE ENABLE. ENABLES PULSES TO BE SENT
FROM COMPUTER TO XCDU ERROR COUNTER.

14 YCDU DRIVE ENABLE.
13 ZCDU DRIVE ENABLE.
12 TRUNN ION CDU DR IVE ENAB LE . ENABLES PULSES TO

BE SENT TO TRUNNION CDU ERROR COUNTER FOR
EITHER OPTICS COARSE ALIGN OR TVC YAW AXIS
COMMAND.

11 SHAFT CDU DRIVE ENABLE. ALSO TVC PITCH AXIS
COMMAND.

10 ENABLE GYRO TORQUEING. ENABLES PULSES TO BE
SENT FROM COMPUTER TO GYRO PULSE TORQUE
ELECTRON ICS.

9 BIT SET TO ONE TO INDICATE NEGATIVE GYRO
TORQUE.

8 O{ NO O{ TORQUE 1{ TORQUE lrORQUE
7 o AXIS 1 X-AXI S GYRO o Y-AXIS GYRO 1 Z-AXIS

GYRO
6 SET TO ONE TO ENABLE GYRO PULSE TORQUE POWER

SUPPLY.
5 NOT USED.

4-2 NOT ASSIGNED.
1 NOT USED.

93A CHANNEL 30 BIT 15 ZERO IF IMU TEMP WITHIN LIMITS.
14 ZERO IF ISS IS ON OR COMMANDED ON.
13 ZERO IF lMU FAIL HAS OCCURRED.
12 ZERO IF IMU CDU FAIL HAS OCCURRED.
11 ZERO IF lMU CAGE HAS BEEN COMMANDED.
10 ZERO IF LV GUIDANCE SW IN CMC POSITION.

(SIC CONTROL OF SATURN).
9 ZERO IF IMU OPERATING WITH NO MALFUNCTIONS.
8 NOT ASS IGNED SHOULD BE ZERO.
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Tr~NSKITTED IN PROGRAMS 27, 52, 53, 54 AND 57

CSM 101
REV A
NEW PAGE

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE

93A CHANNEL 30 BIT 7 ZERO IF OPTICS CDU FAIL HAS OCCURRED.
6 ZERO IF GUIDANCE REFERENCE RELEASE HAS OCCURRED.
5 ZERO IF LIFTOFF HAS OCCURRED CAUSES CHANGE FROM

P02 TO PI!.
4 ZERO IF S-IVB SEPARATION OR ABORT HAS OCCURRED.
3 ZERO WHEN SPS ENGINE BURN PREPARATIONS ARE

COMPLETE.
2 ZERO IF CM/SM SEPARATION HAS OCCURRED.
1 ZERO IF ULLAGE THRUST FROM S-IVB PRESENT.

93B CHANNEL 31 BIT 15 SET TO ZERO IF COMPUTER IS IN CONTROL OF THE
SPACECRAFT. SET TO ONE BY G&N AUTOPILOT CON-
TROL SWITCH OFF OR IMU OFF.

14 ZERO IF RCS DAP FREE MODE IS SELECTED.
13 ZERO IF RCS DAP HOLD MODE IS SELECTED. IF

BITS 14 AND 13 = 112 AUTOMATIC MODE SELECTED.
12 ZERO IF -Z TRANSLATION COMMANDED.
11 ZERO IF +Z TRANSLATION COMMANDED.

THC INPUTS 10 ZERO IF -Y TRANSLATION COMMANDED.
9 ZERO IF +Y TRANSLATION COMMANDED.
8 ZERO IF -x TRANSLATION COMMANDED.
7 ZERO IF +X TRANSLATION COMMANDED.
6 ZERO IF -ROLL COMMANDED.
5 ZERO IF +ROLL COMMANDED.

RHC INPUTS 4 ZERO IF -YAW COMMANDED.
3 ZERO IF +YAW COMMANDED.
2 ZERO IF -PITCH COMMANDED.
1 ZERO IF +PITCH COMMANDED.

94A CHANNEL 32 BIT 15 NOT ASSIGNED, SHOULD BE ZERO.
14 ZERO IF PROCEED KEY (FORMERLY STANDBY) ON DSKY

IS PRESSED.
13-12 NOT ASSIGNED, SHOJLD BE ZERO.

11 NOT USED IN SIC 101.
10-7 NOT ASSIGNED, SHOULD BE ZERO.

6 ZERO IF -ROLL COMMANDED.
5 ZERO IF +ROLL COMMANDED.

MINIMUM IMPULSE 4 ZERO IF -YAW COMMANDED.
CONTROLLER INPUTS 3 ZERO IF +YAW COMMANDED.

2 ZERO IF -PITCH COMMANDED.
1 ZERO IF +PITCH COMMANDED.

94B CHANNEL 33 BIT 15 ZERO IF COMPUTER OSCILLATOR HAS STOPPED.
14 ZERO IF CMC WARNING HAS OCCURRED.
13 ZERO IF PIPA FAIL HAS OCCURRED.
12 ZERO IF TELEMETRY DOWNLINK IS TOO FAST.
11 ZERO IF UPLINK TOO FAST.
10 ZERO IF BLOCK UPLINK SWITCH IN SPACECRAFT IS

SET TO BLOCK.
9-8 NOT ASSIGNED, SHOULD BE ZERO.

7 NOT USED.
6 NOT USED.
5 ZERO IF CMC CONTROL OF OPTICS IS SET.
4 ZERO IF ZERO OPTICS IS SET.

3-1 NOT ASSIGNED SHOULD BE ZERO.
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TRANSMITTED IN PROGRAMS 27, 52, 53, 54 AND 57

CSM 101
REV A
NEW PAGE

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE

95A DSPTAB + 0 SAME AS 45A
95B DSPTAB + 1 SAME AS 45B

95A DSPTAB + 2
95B DSPTAB + 3
97A DSPTAB + 4
97B DSPTAB + 5
98A DSPTAB + 5 SAME AS 45A THROUGH 50B
98B DSPTAB + 7
99A DSPTAB + 8
99B DSPTAB + 9

100A DSPTAB + 10
100B DSPTAB + 11

8-57
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